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Abstract
The value of a healthcare organization is vested in the expertise, intellect, and wisdom of
employees. Nursing knowledge resides both within the individual nurse and the collective
knowledge embedded in organizational structures and practice environments. Healthcare
organizations rely on their ability to utilize this knowledge to deliver high-quality care to
patients. Hospitals wanting to gain a competitive advantage and achieve financial
stability must be adept at acquiring, cultivating, and using the nursing knowledge stocks
of the organization. When this knowledge can be utilized to mitigate healthcare issues
and improve patients' health, this collective knowledge or intellectual capital is often the
most critical organizational asset. Nursing intellectual capital is so vital because the work
of professional nurses involves making critical life and death decisions. Like other
intangible organizational assets, nursing knowledge is crucial to measure and manage to
assist healthcare organizations in becoming high-performing entities. The purpose of this
paper is to use a revised Nursing Intellectual Capital (NIC) Theory to evaluate the
relationship between nursing intellectual capital and organizational performance, defined
explicitly as nurse turnover. The revised NIC will be utilized to evaluate the relationship
between quantitative measures of nursing intellectual capital and nurse turnover.
Keywords: nursing knowledge, knowledge, nurse turnover organizational outcomes,
quality, intellectual capital, nursing intellectual capital
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Chapter 1: Introduction
The Institute for Healthcare Improvement (IHI) developed a framework for health
systems to optimize performance. The framework focuses on three key dimensions,
including improving the patient experience of care, improving the health of populations,
and reducing the cost of healthcare. In the United States, the Triple Aim has guided
healthcare policy, practice, and research for the last decade. As a result of ongoing
research, new models of the relationship between healthcare providers, practice
environments, and organizational outcomes have emerged (Bowles et al., 2019). In 2014,
the Quadruple Aim was introduced that included a fourth dimension that emphasized the
importance of the work environment and job satisfaction of the healthcare workforce.
Healthcare workers report high levels of dissatisfaction and burnout that negatively
impact patient satisfaction, patient outcomes, and the cost of care (Bodenheimer &
Sinsky, 2014). The focus on healthy work environments includes the practice
environment of the registered professional nurse. Because nurses constitute the largest
professional segment of the U.S. healthcare workforce, organizations must focus on
nurses and nursing care to impact the patient experience, healthcare quality, and costs
(Bowles et al., 2019). Nursing practice is critical to optimizing patient safety and
workforce satisfaction, leading to better outcomes for patients, the workforce, and
healthcare organizations.
The National Academy of Medicine also recommends that healthcare
organizations focus on continuous knowledge development of their professional nursing
workforce. The 2016 Future of Nursing update report suggested that ongoing knowledge
development has resulted in cost savings, increased job satisfaction, and improved patient
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outcomes (Institute of Medicine, 2016). Nursing, as a knowledge-based profession,
requires nurses to routinely engage in work that requires the development, use, and
integration of knowledge for effective care delivery (Simpson, 2007). For that reason,
healthcare organizations must invest in and support knowledge development. Healthcare
research has indicated that nursing represents a unique reservoir of knowledge resources
(Covell, 2011; Hall, 2003). Nursing knowledge, as intellectual capital, is a critical
resource that warrants focused attention by healthcare administrators and policymakers
(Harris, 2016).
Background
Nursing Knowledge
Intellectual capital refers to the knowledge, skills, and abilities possessed by
individuals within an organization (Goh et al., 2020). Intellectual capital refers to the
nursing knowledge including the cognitive and psychomotor elements of care within the
context of a nurse-patient relationship. Intellectual capital is essential and highly valued
by healthcare personnel, consumers, and the organizations that deliver care (Authier,
2007). Nurses possess a dynamic set of knowledge, skills, and abilities to transform into
action during patient care. Ideally, applying nursing knowledge should optimize both
patient and organizational outcomes (Decker & Hamilton, 2018).
The American Nurses Association (ANA) research agenda highlights the
importance of ongoing inquiry into how nursing knowledge drives excellence in nursing
practice. This ongoing area of investigation includes gathering empirical evidence to
demonstrate the value of nursing knowledge to patient care, as well as the specific
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aspects of nursing knowledge, skills, and abilities that impact the quality, safety, and
satisfaction with care within a healthcare organization (ANA, 2011).
While nursing knowledge can be defined as that which resides in the individual
nurse, it is also the collective nursing knowledge, including the organizational features
and practice environments, that harnesses the development and utilization of nursing
knowledge stocks within the organization. The business performance of healthcare
organizations depends on the management of nursing knowledge (Harris, 2016).
Organizational and human resource factors within an organization affect the relationship
between nursing care and organizational outcomes. Intellectual capital is significant in
healthcare where the work of nurses includes hiring and ongoing training of a workforce
who must make critical life and death decisions daily (Weston et al., 2007).
Human capital theories originated in the economics literature and suggest that
organizational performance is related to investments in education, career development,
and onboarding of employees (Flamholz & Lacey, 1981; Hall, 2003). Hospitals wanting
to achieve financial stability and maintain a competitive edge must be adept in acquiring,
cultivating, and using the knowledge stocks of the organization to meet both the needs of
their patients and their financial goals (Weston et al., 2007). When healthcare
professionals’ knowledge, skills, and abilities can be converted to actual knowledge to
mitigate healthcare issues, the intellectual capital of a healthcare organization is of the
most significant value. The value of the organization is vested in the expertise, intellect,
and wisdom of employees.
In the United States, the economy is driven by the value derived from mastery of
knowledge over production. Like other intangible organizational assets, nursing
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knowledge is crucial to measure and harness to help healthcare organizations remain
competitive (Albertini & Berger-Remy, 2019; Corso, 2007). The contribution of nurses
and the need to demonstrate how nursing knowledge impacts healthcare quality and cost
has led to a growing interest in measuring the essential nursing knowledge, skills, and
expertise linked with improved patient and organizational outcomes (Covell, 2008). The
link between nursing knowledge and organizational outcomes has been primarily
"atheoretical in nature" and has often lacked empirical evidence (Sidani et al., 2010, p.
160). There remains a need to develop other nursing theories that describe the
relationship between nursing knowledge and organizational outcomes. Unlike other
corporate assets, knowledge-based resources like intellectual capital are not captured in
the financial statements of healthcare entities (Paoloni et al., 2020). Nurses, as human
capital, may be the foundation of competitive advantage for human labor-dependent
healthcare organizations (Youndt & Snell, 2020).
Nursing Knowledge and Nurse Turnover
The Nursing Intellectual Capital Theory (NIC) postulates how nurse turnover and
organizational structures are related to nursing knowledge. The theory highlights the role
of knowledge and the impact of the work environment on the relationship between
nursing knowledge and outcomes. The amount of nursing knowledge within an
organization is the balance of human capital investment and resource depletion due to
turnover. Nurse turnover is the primary mechanism for the loss of nursing intellectual
capital and is the primary indicator of business performance for healthcare organizations
(Covell & Sidani, 2013c). Nurse turnover is a significant concern for healthcare
organizations. The continual churn of nurses through an organization means that human
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capital is constantly being cycled into and out of an organization. The new nurses that
join an organization may have far less knowledge to contribute to the organization, which
means that they are not a replacement for human capital lost to turnover. In the NIC
conceptual model (see Figure 1), organizational performance is associated with nurse
recruitment and retention initiatives (Covell & Sidani, 2013a).
Figure 1
Model of the Conceptual-Empirical Structure of Nursing Intellectual Capital Theory

Note: Model of the conceptual-empirical structure of nursing intellectual capital theory. Covell, C. L., &
Sidani, S. (2013). Nursing intellectual capital theory: Operationalization and empirical validation of
concepts. Journal of Advanced Nursing (8), 1788. Copyright 2013 by Wiley Subscription Services Inc.
Adapted with permission.

Purpose of Study
The purpose of this study was to evaluate the quantitative measures of nursing
intellectual capital and to assess the revised NIC Theory through an analysis of the
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relationship between nursing intellectual capital and organizational performance, defined
explicitly as nurse turnover. This study had two primary objectives: 1) to evaluate which
measures of the revised NIC model emerge as unique factors and components, and 2)
evaluate the revised three-dimensional model of NIC (rNIC) and the relationship to
nursing turnover. Thus, this study evaluated the specific measures of nursing human
capital, nursing structural capital, nursing relationship capital, and whether nursing units
with higher levels of collective nursing knowledge had lower levels nurse turnover. In
this application of intellectual capital (IC) theory, the expectation was that units with
higher levels of nursing intellectual capital (NIC) would have lower overall levels of
nurse turnover.
Significance of the Study
The Nursing Intellectual Capital Theory (NIC) posits that nurse turnover and
organizational structures relate to collective nursing knowledge. The NIC highlights the
relationship of nursing knowledge and the nurses’ practice environment on patient and
organizational outcomes (Covell, 2008). Nurse turnover is the primary mechanism for the
loss of nursing intellectual capital and is the primary indicator of business performance
(Covell & Sidani, 2013c). In the NIC conceptual model, organizational performance is
associated with nurse recruitment and retention initiatives (Covell & Sidani, 2013b).
Higher-performing healthcare organizations likely have a competitive advantage in
acquiring and harnessing nursing knowledge that maximizes patient outcomes, including
the quality of care and patient satisfaction.
This validation of practice-based nursing knowledge requires specific inquiry into
the science and measurement of clinical practice knowledge (Rolfe, 2006). Nursing

17
intellectual capital offers a more comprehensive view of nursing knowledge. This view
captures the broad influences on nursing knowledge development, including individual
and collective measures of knowledge and social structures, relationships, and the
organizational aspects of nursing knowledge and development (Reed & Lawrence, 2008).
Hospitals wanting to achieve financial stability and maintain a competitive edge
must be adept in acquiring, cultivating, and using the knowledge stocks of the
organization to meet both the needs of their patients and their financial goals.
Organizations must strategically manage knowledge resources to achieve high levels of
performance. When healthcare professionals' knowledge, skills, and abilities can be
converted to tangible knowledge to mitigate healthcare issues, the intellectual capital of a
healthcare organization is of most significant value. Intellectual capital is significant in
the healthcare industry, where the work involves entrusting critical life decisions to a
professional, knowledgeable workforce daily. As a result, the organization's value is
vested in employees' expertise, intellect, and wisdom.
The ability to deliver high-quality care relies on the strategic allocation and
management of organizational resources. While historically, the term “resource” invokes
concepts such as money, materials, and other tangible assets, many critical resources are
intangible, knowledge-based within the healthcare system. These resources have been
hailed as essential organizational assets and critical contributors to performance and
growth. Consequently, the healthcare sector has an enduring interest in measuring and
managing knowledge resources to support performance (Bowles et al., 2019; Harris,
2016; Simpson, 2007).
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Nurse turnover is costly to organizations and directly causes multimillion-dollar
financial losses (Rondeau et al., 2009). Overall turnover costs per nurse are estimated to
range between $40,000 as $100,000 depending on training costs and length of service
(Brewer et al., 2012; Jones, 2008).The average replacement cost of a nurse is 1.5 to 2.5
times their salary, and costs beyond the nurse’s salary is a financial loss for an
organization (Kiel, 2020). According to NSI Nursing Solutions Inc. (2021), the average
cost of nurse turnover is around $40,000 per nurse resulting in an average loss of as much
as 6.5 million per year. In addition, the continual onboarding of new nurses reduces the
productivity of experienced nurses on a unit. The constant loss of nurses can further
destabilize the nursing unit and negatively impact patient care (Rondeau et al., 2009).
Evidence supports a relationship between turnover and patient outcomes (Mohr et al.,
2012). Nurse turnover has an indirect cost of lower quality of care. Hospitals already
struggling with mitigating the cost of turnover will also face diminished reimbursement
for care when quality lags and value-based purchasing models impose financial penalties
as a consequence (Aiken, 2002; O'Dell et al., 2018). Nurse turnover rates have an inverse
relationship to quality in the reported prevalence of pressure injuries; patient falls, and
restraint use (Bae et al., 2010). Moreover, nurse turnover is related to the quality of the
practice environment and the state of the economy including the availability of nursing
jobs and the overall labor market (Kovner et al., 2014).
Significant attention has been given to identifying just how nursing educational
preparation shapes patient outcomes, for instance previous research found that nursing
units with a higher proportion of baccalaureate trained nurses were found to have better
patient outcomes, including lower rates of failure to rescue and in-hospital mortality
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(Aiken, 2002; Aiken et al., 2011; Aiken et al., 2003; Aiken et al., 2014; Alspach, 2014;
Eunhee et al., 2015; Van den Heede et al., 2009). Nursing knowledge measures linked to
better patient outcomes and higher quality patient care include nursing education, nursing
specialty certification, and access to nursing continuing education opportunities.
However, additional measures included in this current study have not been addressed.
Nurse turnover rates seem to have an inverse relationship to quality in the reported
prevalence of pressure injuries, patient falls, and restraint use (Bae et al., 2010).
Nonetheless, many of these studies have failed to inform practice because they lack a
theoretical foundation and ultimately produce inconsistent and sometimes contradictory
results (Sidani et al., 2010).
Theoretical Framework
The Revised Nursing Intellectual Capital Theory (rNIC) model reflects the
dynamic nature of the phenomena including the relationship between human resource
management (HRM) activities, nursing intellectual capital, and organizational and patient
outcomes. HRM activities represent investments in intellectual capital through hiring
specific individuals or offering ongoing professional development and education. These
investments, via HRM, are justified when they enhance intangible assets and increase
organizational productivity (Snell & Dean Jr, 1992). Intellectual capital is an intangible
asset and an essential tool in knowledge-intensive industries like healthcare (Paoloni et
al., 2020). Intellectual capital refers to the knowledge resources within an organization
that collectively create organizational value. NIC represents the nursing knowledge
transformed into organizational performance within healthcare organizations (Harris,
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2016). NIC is particularly relevant to understanding the impact of nursing care on quality
and patient outcomes.
The rNIC characterizes nursing intellectual capital as a complex, multidimensional concept that impacts organizational and patient outcomes. Intellectual capital
is thought to be a mediating factor in how healthcare organizations can enhance business
performance through changes in intellectual capital, which occurs because of hiring and
ongoing development of employees. HRM activities have positively impacted
organizational performance, including recruitment, hiring, retention, and staffing
practices (Yang & Lin, 2009). However, how this occurs has not been well-defined.
HRM activities may impact performance by shaping the levels of intellectual capital,
including human capital (employee knowledge, skills, abilities), structural capital
(knowledge infrastructure), and relational capital (information sharing), which in turn
impacts organizational performance (Youndt & Snell, 2020). HRM activities represent
investments in intellectual capital through the hiring of specific individuals or developing
them. These investments, via HRM, are justified when they enhance intangible assets and
increase organizational productivity (Snell & Dean Jr, 1992). Ultimately, HRM provides
an organization with the tools to transform “human” resources into intellectual capital
(Bekemeier et al., 2012).
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Figure 2
The Conceptual Model of the Revised Nursing Intellectual Capital Theory

Note: Model of the conceptual-empirical structure for the Revised Nursing Intellectual Capital theory.
Adapted from Covell, C. L., & Sidani, S. (2013). Nursing intellectual capital theory: Operationalization
and empirical validation of concepts. Journal of Advanced Nursing (8), 1788. Copyright 2013 by Wiley
Subscription Services Inc. Adapted with permission.

An expanded and revised NIC theory was used in this study to include additional
measures of NIC. This rNIC builds on the initial NIC (see Figure 1) to include measures
of relational capital and more measures of nursing human capital and nursing structural
capital. The rNIC theory will be utilized to assess the relationship between quantitative
measures of nursing intellectual capital and nurse turnover. The rNIC model will also
evaluate whether specific measures of nursing intellectual capital represent unique
concepts or variables and which measures are redundant. This study will expand on the
earlier work in NIC to address some of the current gaps in understanding the relationship
between nursing knowledge and organizational performance.
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After the original publication of the NIC theory, Covell and Sidani (2013b)
validated the operationalization of the primary theory concepts in a study involving six
Canadian hospitals. The authors identified measurable theoretical constructs, including
nursing human capital, nursing structural capital, nurse staffing, and employer support for
nursing continuing professional development. This study provided the initial preliminary
data validating some concepts, including nurse staffing, and nursing human capital. The
concepts of employer support of nursing continuing professional development was not
supported, nor were the authors able to successfully measure nursing structural capital
(Covell & Sidani, 2013c). The concept of nurse staffing was determined to be a welldeveloped and measurable construct using all three indicators, including nursing hours
per patient days, skill mix, and RN-to-patient ratio (Covell, 2008). Nursing human capital
was more challenging to measure. While nursing specialty certification indicates nursing
knowledge, skills, and expertise, the study sample had inconsistent results due to missing
data. In addition, there is not necessarily a specialty certification for every clinical
nursing specialty (Covell & Sidani, 2013c).
Employer support for nursing continuing professional development was not
validated in Covell and Sidani (2013b) operationalization study. However, the
researchers concluded that the measure might need to be redefined to include the total
number of supportive strategies rather than any one strategy. The authors reported that
organizational supports vary and that the comprehensiveness of their support might be a
better indicator (Covell & Sidani, 2013c). Nursing structural support had the least welldefined parameters, and this initial study suggested that the authors had not yet defined
the concept well enough for any reliable measurement. The authors determined that the
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concept should be refined to include measures of the frequency of clinical practice
guidelines, reliance on evidence-based practice, and technology and other tools to acquire
nursing knowledge. The nursing structural support might be best measured by nurses'
access to and frequency of use of knowledge resources within an organization (Covell &
Sidani, 2013c).
Covell and Sidani (2013c) further tested proposed relationships of the NIC theory
in another study published the same year. In this study, the authors evaluated the
relationship between the following indicators:
•

nurse staffing (hours per patient day, skill mix, RN-to-patient ratio)

•

individual measures of human intellectual capital (academic preparation,
specialty certification, unit tenure, professional experience)

•

patient outcomes (falls, hospital-acquired infections, and medication
errors)

•

organizational outcomes (vacancy rates, RN turnover, orientation, and
continuing education hours provided)

Overall, the study provided further support for the NIC theory model. The nursing
human capital measure included individual-level factors determining the organization's
collective amount of nursing human capital. These individual factors appear to be
associated with improved patient outcomes, including hospital-acquired infections and
patient falls (Audet et al., 2017). Like the previous study, the relationship between
employer support of nursing continuing professional development could not be validated.
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Assumptions
The premise of this study is that there is a relationship between knowledge
resources within an organization and the organization's overall performance (Harris,
2016). In the context of nursing care, it is presumed that nursing knowledge resources
have value in terms of both the quality and cost of healthcare services. Knowledge
resources are organizational assets and vital drivers of organizational performance and
growth (OECD, 2006). Healthcare research has focused on nursing-specific knowledge
resources (Covell, 2011; Hall, 2003).
Research Questions
The current study sought to answer the following research questions:
Question 1
What measures of nursing intellectual capital, including components of nursing
human capital (NHC), nursing structural capital (NSC), and nursing relational capital
(NRC), represent unique constructs or factors, and which are redundant?
Question 2
Do nursing units with higher levels of nursing intellectual capital have lower
levels of nurse turnover?
Research Hypotheses
The current study was guided by the following research hypotheses:
H10. The hypothesized Revised Nursing Intellectual Capital Theory (rNIC) fits
the proposed data structure well.
H1a. The hypothesized Revised Nursing Intellectual Capital Theory (rNIC) does
not fit the proposed data structure well.
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H20. There is no difference in nurse turnover rates for units with higher levels of
nursing intellectual capital.
H2a. There is a difference in nurse turnover rates for units with higher levels of
nursing intellectual capital.
Definition of Terms
Continuing Professional Development (CPD) is related to continuing education,
and learning, both formal and informal that results in the acquisition of knowledge and
skills by the practicing nurse for the purpose of maintaining licensure and competence in
practice (Mlambo et al., 2021).
Nursing Knowledge can be defined as that which resides in the individual nurse.
It is also the collective knowledge held by nurses, including that knowledge embedded in
organizational structures, clinical guidelines, and practice environments (Bender, 2018).
Nursing Intellectual Capital is a term intellectual capital was formally introduced
in the mid-1990s to replace the older term “intangible assets” (Corso, 2007).
Nursing Human Capital refers to the unique knowledge, skills, and experience of
nurses. This knowledge is not measured individually but as a collective, representing all
nurses’ knowledge within an organization (Hall, 2003). Nurses acquire knowledge
through formal education, continuing nursing professional development, specialty
certification, and work experience (Covell, 2008).
Nursing Structural Capital (NSC) refers to organizational stocks of knowledge,
including information systems, policies, procedures, infrastructure, and the corporate
culture. Structural capital, unlike human capital, is controlled by the organization and not
by the individual employee (Durrah et al., 2018).
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Nursing Structural Capital refers to any organizational resource used to support
and enhance the work of nurses through the operationalization of nursing knowledge to
practice and care delivery (Covell, 2008). Organizational resources, clinical practice
guidelines, standards of care, and patient care protocols support and guide nursing human
capital use in patient care (Covell, 2008).
Nurse Staffing refers to the supply of nurses available to an organization to care
for patients. Nurse staffing is often measured using empirical metrics like nursing hours
per patient day, nurse-patient staffing ratios, and the skill mix of caregivers on the unit
(this includes advanced practice nurses, registered nurses, licensed practical nurses, and
any unlicensed assistive personnel) (Covell, 2008; Hall, 2003).
Employer Support for Continuing Professional Development refers to the
organizational investment in the development of nursing human capital. This support
includes financial support of formal education, continuing educational offerings, time off
of work to pursue educational activities, the availability of unit-based clinical educators
and clinical nurse specialists to provide knowledge to improve clinical practice (Covell,
2008).
Patient Outcomes Associated with Quality of Care refers to the quality of patient
care that is associated with patient satisfaction, patient safety, and positive patient
outcomes, including low rates of hospital-acquired conditions and patient falls, and
medication errors (Hall, 2003).
Organizational Outcomes Associated with Nurse Retention and Turnover refers
to the organizational performance outcomes that are measured by the recruitment and
retention of nurses (Covell, 2008).
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Highest Level of Nursing Education is the highest level of nursing education
achieved by a nurse includes Diploma, an Associate degree in Nursing, Bachelor’s
Degree in Nursing, a Master’s Degree in Nursing, and Doctorate in Nursing degree. The
Associate Degree may be either an Associate of Arts or an Associate of Science. The
Bachelor’s degree may be either a Bachelor’s of Science or Bachelor’s of Science in
Nursing. The Master’s degree includes any Master’s in Nursing. The Doctorate consists
of a Doctor of Nursing Practice or any Nursing Research Doctorate, including a DNS,
DNSc, and Ph.D.
Nursing Specialty Certification is the proportion of nurses with current nursing
specialty certification include nursing-specific and multi-disciplinary certifications if the
certification reflects the content knowledge of a given nursing specialty.
Professional Experience refers to the number of years of professional nursing
experience as a registered nurse.
Hospital Tenure is the number of years of professional experience as a nurse in
the current organization.
Unit Tenure is the number of years of professional experience as a nurse in the
current nursing department/unit
Nurse Participation in Continuing Professional Development refers to the hours
that nurses have participated in on-site continuing education courses, training,
certification review courses, lectures, or workshops sponsored or hosted by the healthcare
organization.
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Educational Resources are the number of nurses on the unit who utilized optional
continuing education course offerings, including through an online learning education
platform.
Organization Support of Continuing Professional Development is the number of
hours of paid continuing education credit used per employee on their nursing unit.
Tuition Reimbursement Use is the proportion of nurses on the unit currently
receiving tuition reimbursement for either formal nursing education or nursing specialty
certification.
Number of Clinical Educators on The Unit is the ratio of nurse clinicians,
clinical development specialists, and clinical nurse specialists to bedside staff on a given
unit.
Clinical Policy, Procedures, and Clinical Guideline Use is the number of clinical
and care management policies, procedures, and guidelines available to nurses in the unit.
Nursing Relational Capital refers to intangible organizational assets like social
alliances, relationships with customers, and workplace social networks.
Participation in Nursing Committees and Shared Governance refers to the
proportion of nurses in each unit who sit on committees and who participate in unit-based
or centralized shared governance activities on a given unit.
Participation In Professional Development Programs refers to the proportion of
nurses who participate in the clinical level’s advancement program for bedside nurses.
Magnet Controllable Turnover Rate is the proportion of permanent unit staff
FTE that separate (leave their position) during the quarter is due primarily to a reason
defined as an issue or environmental feature or trait under the employer's control.
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Total Nurse Turnover is the proportion of permanent nursing staff that (leave
their position) for any reason. Turnover rates include all separations, whether the nurse
left the hospital, left their position on the unit for one on another unit, left direct care for a
non-direct care position, or changed from permanent to per diem or PRN. Rates are
reported as both numbers of employed full-time and part-time staff, and as full-timeequivalents (FTEs).
Limitations
This study has several methodological limitations that may impact the
generalizability of the study findings including the sample size, the lack of available data,
reliance on administrative data, and the lack of prior research.
The sample size was limited due to the reliance on a convenience sample of data
from a single hospital system. The unit of analysis was the nursing unit/department, and
the number of available units was limited. This is of concern because a small sample size
can make it difficult to identify significant relationships between variables. A small
sample may also be too restrictive and not representative of the general population.
The data used in the study was from existing administrative databases. There is
also a lack of existing available and/or reliable data regarding relational and structural
capital indicators. The lack of data limits the scope of analysis and the ability to identify
significant relationships and trends.
There is limited prior research on nursing-specific intellectual capital. There are
less than ten studies specifically focusing on measurement and analysis in nurses. In
addition, prior research has been conducted only in Canada where the health care system
is structured quite differently than in the United States.
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Delimitations
This study is focused explicitly on evaluating measures of intellectual capital, as
well as looking at the relationship of levels of intellectual capital to organization
performance as a measure of nurse turnover.
Summary
Nursing is a knowledge-intensive endeavor, and nursing intellectual capital is a
way to understand and measure the collective nursing knowledge within healthcare
organizations. This knowledge is embedded in nurses, the structures that support nursing
care, and the relationships that foster knowledge dissemination within the organization.
Nursing knowledge can be challenging to define, but it is necessary to expand and clarify
which specific measures best represent nursing knowledge. While informed by the
Intellectual Capital (IC) literature, NIC is a relatively new area of inquiry and has only
been examined by a few researchers (Covell & Sidani, 2013a; Harris, 2016). The purpose
of this study is to expand on the early work on NIC to address some of the current gaps in
understanding the relationship between nursing knowledge and organizational
performance. This study included measures that were not included in Covell’s NIC
model. In addition, all prior studies have been conducted in Canadian hospitals. This
study will evaluate the strength and direction of relationships between variables from the
United States Healthcare System.

31
Chapter 2: Review of the Literature
This chapter presents the state of the science including the nursing theory that
guided this research project. The chapter begins with a general discussion of nursing
knowledge, followed by a general discussion of intellectual capital theory and the
background of the nursing intellectual capital theory (NIC). The purpose of this chapter is
to provide the empirical and theoretical foundation to support the conceptual model of the
revised nursing intellectual capital theory (rNIC).
Nursing Knowledge
Philosophical dialogue regarding what constitutes nursing knowledge originates
in the philosophy of science that defines the discipline of nursing (Durepos et al., 2018).
According to Risjord (2010):
to the public, nurses embody the best of modern healthcare. Efficient, effective,
and caring, nurses are at the center of the patient’s experience. The other face is
largely invisible to the patient, even though it has been a part of nursing since
Florence Nightingale. Nursing requires knowledge. (p.2)
Nursing knowledge is embodied in the practice of nursing whereby nurses rely on their
knowledge, skills, and abilities that seek to restore health and well-being across diverse
populations and environments (Reed, 1997). The knowledge utilized by the nurse in
practice refers to that which is incorporated into professional nursing practice. According
to Reed and Lawrence (2008), nursing knowledge refers to what is “…useful and
significant to nurses and patients in understanding and facilitating human health
processes” (p. 423).
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The vital role of nurses in the healthcare system is two-fold as nurses directly
improving the health and wellbeing of patients, and the overall viability of the healthcare
system relies heavily on nurses and nursing care (Reed & Lawrence, 2008; Risjord,
2010). Nursing is a practice-based discipline, and nursing combines both the science and
the art of practice. In practice, a nurse utilizes multiple patterns of knowing that include
scientific knowledge, human intuition, and other skills required in any given caregiving
relationship. Nursing knowledge is often characterized as being “black-boxed” because
caregiver knowledge, skills, and abilities interact in a way that is often not visible to
patients (Latour, 1999; Sturman, 2006). The value of nursing knowledge has been
challenging to characterize because observable or measurable phenomena are ultimately
less well understood or valued. While nurses’ knowledge is an integral part of the
healthcare system, demonstrating the value has been quite challenging.
The emergence of cost and quality concerns has increased the importance of
measuring the value of such knowledge as it impacts the overall operational efficacy of
healthcare organizations within the broader healthcare system. The success of nursing
care on improving outcomes has led to a need for greater transparency of what aspects of
nursing knowledge impact these outcomes (Reed & Crawford Shearer, 2018; Sturman,
2006). The discipline of nursing has long argued that nursing care offers a unique
contribution to the healthcare system (Sakamoto, 2018). Nursing science refers to
acquiring nursing knowledge and skills and the theoretical understanding of nursing
(Donahue et al., 1985). In a caregiving situation, the nurse considers the moment's needs
and complex patterns of knowing, including intuition, technical skills, and scientific
knowledge (Reed & Lawrence, 2008).
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According to Abbott (1988), a profession's scope over their practice typically
depends on the educational level of the profession. Professions with formal entry
requirements based on an advanced academic level tend to be recognized for their
professional status (Northrup et al., 2004). Limited control over practice and clear
delineation of what constitutes nursing-specific knowledge directly result from the
diversity of educational preparation for nurses. In nursing practice, nurses are often
brought into unfamiliar nursing units or organizations, suggesting that nursing knowledge
is entirely portable and is not linked solely to the environment or context in which a nurse
practices (Latour, 1999). The invisibility of nursing knowledge and concomitant lack of
established measures is rooted in the view that nursing is more of a pseudo-profession or
a technical one than a full-fledged profession with a core body of knowledge. Nursing
knowledge is undoubtedly acquired in the classroom, but it is also developed and
expanded in nursing practice.
The lack of recognition of professional nursing knowledge has meant the
contribution of nursing has been diminished (Harris, 2016; Sakamoto, 2018). We also
have several enduring paradigms regarding what constitutes nursing practice knowledge.
These models reflect the diversity in thought as to how to define the essence of nursing
knowledge. There are conflicting schools of thought regarding whether nurses are
evidence-based practitioners or intuition-driven practitioners (Purkis & Bjornsdottir,
2006).
The emergence of cost and quality concerns has increased the importance of
measuring the value of such knowledge as it impacts the overall operational efficacy of
healthcare organizations within the broader healthcare system. The success of nursing
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care on improving outcomes has led to a need for greater transparency of what aspects of
nursing knowledge impact these outcomes (Reed & Crawford Shearer, 2018; Sturman,
2006). According to Northrup et al. (2004), "…nurses must set the stage for a fuller
exploration of their difference, their defining qualities, their unique talents, their distinct
purposes…" (p. 61).
According to Abbott (1988), a profession’s scope over their practice depends on
the educational level of the profession. Control over practice and clear delineation of
what constitutes nursing-specific knowledge directly result from the diversity of
academic preparation for nurses, especially bedside caregivers. In nursing practice,
nurses are often brought into unfamiliar nursing units or organizations, suggesting that
nursing knowledge is entirely portable and not linked to the environment or context a
nurse practices (Latour & Woolgar, 1986). Nursing knowledge has not been wellstudied, nor has it been validated for its importance within nursing units and
organizations. Without recognition from nursing managers and other clinical leaders, the
importance of the nurse-patient relationship is diminished (Nelson & Gordon, 2006). The
invisibility of nursing knowledge and concomitant lack of established measures is rooted
in the view that nursing is more of a pseudo-profession or a technical one rather than a
full-fledged profession. The professionalization of nursing led to creating rules for
licensure, educational standards, and the awareness of the impact of the diversity of
practice settings. Improvements in the professional status of nursing have centered
around the rise of formal nursing education programs, the identification of a clear scope
of nursing practice, and the acknowledgment of an intellectual foundation for nursing
practice. The desire to legitimize and bolster the professional status of nursing led the
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movement of nursing education to college and university settings and to a shift in focus
to identify the intellectual foundation of nursing practice (Risjord, 2010).
While the twentieth century brought nursing into academic and university
settings, nurses also expanded their scope. Due to advances in medicine and technology,
the demand for nurses continued to grow. However, the realities of the healthcare market
meant that the need for nursing changed over time as the economy and financing of
healthcare changed. The healthcare system, especially hospitals, depended heavily on
professional nursing care. Due to periods of high demand for nurses and short supply, as
nursing education programs transitioned to colleges, vocational programs remained, and
there was a proliferation of non-baccalaureate level nursing education programs (Risjord,
2010). Although nursing education has transitioned to an academic setting for nearly a
century, nurses have not yet reached a consensus about what constitutes essential nursing
education for caregivers. There are practicing nurses with varying levels of education and
training ranging from technically trained to doctoral-prepared nurses. Moreover, several
enduring paradigms exist regarding conceptualizing nursing practice knowledge to
include evidence-based and expert intuitive-practitioner (Purkis & Bjornsdottir, 2006).
To function as a professional nurse under this nursing practice model, nurses utilize the
knowledge and generate new knowledge in their practice.
Patricia Benner developed a model of nursing knowledge and expertise that
emerged as the Novice to Expert pathway. This intuitive-expert paradigm of nursing
practice characterizes the nurse as an intuitive knowing entity and the best judge of their
knowledge level (Benner, 1982; Purkis & Bjornsdottir, 2006). Experience and expertbased knowledge resources reflect the essence of nursing practice (Montgomery, 2006).
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The notion that nurses’ practice knowledge is invisible or impossible to measure
delegitimizes attempts to measure the value and effectiveness of nurses (Reed &
Lawrence, 2008).
This validation of practice-based nursing knowledge calls for more specific
inquiry into the science and measurement of clinical practice knowledge (Rolfe, 2006).
A more comprehensive view of nursing knowledge values empirical information to
include quantitative and qualitative data, including both narratives and numeric data. This
view captures the broad influences on nursing knowledge development, including
individual and collective measures of knowledge and social structures, relationships, and
the organizational aspects of nursing knowledge development (Reed & Lawrence, 2008).
The need to demystify nursing knowledge and develop methodologies to measure nursing
knowledge and how it impacts patient care has become more critical as healthcare
outcomes focus more on identifying key factors that influence the quality, cost, and
patient experience. Significant attention has been given to identifying how nursing
educational preparation shapes patient outcomes. Researchers found that nursing units
with a higher proportion of baccalaureate trained nurses had better patient outcomes,
including lower rates of failure to rescue and in-hospital mortality (Aiken, 2002; Aiken et
al., 2011; Aiken et al., 2003; Aiken et al., 2014; Alspach, 2014; Eunhee et al., 2015; Van
den Heede et al., 2009). Nursing knowledge measures linked to better patient outcomes
and higher quality patient care include nursing education, specialty certification, and
access to continuing education opportunities for registered nurses. Nonetheless, many of
these studies have failed to inform practice because they lack a theoretical foundation and
ultimately produce inconsistent and sometimes contradictory results (Sidani et al., 2010).
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There is a growing need to identify nursing knowledge's essential attributes and
measurements that consistently maximize outcomes.
Intellectual Capital
Intellectual Capital Theory
Intellectual capital theories originated in the accounting and economics literature
and suggest that organizational performance is related to investments in education, career
development, and onboarding of employees (Flamholz & Lacey, 1981; Hall, 2003).
Healthcare organizations rely on their ability to harness nursing knowledge to deliver
high-quality care to patients (Weston et al., 2007). Hospitals wanting to achieve financial
stability and maintain a competitive edge must be adept in acquiring, cultivating, and
using the knowledge stocks of the organization to meet both the needs of their patients
and their financial goals. Organizations must strategically manage knowledge resources
to achieve high levels of performance. Healthcare is a knowledge-intensive industry
where value is added because of the work of healthcare providers. The intangible aspect
of this knowledge is derived from the interrelationships between individual and collective
work performance (Yang & Lin, 2009).
A healthcare organization's intellectual capital (IC) is embedded in a complex
knowledge structure where capabilities represent a domain in which the organization
excels and in which the organization can enhance performance (Prahalad & Hamel,
1990). Thus, IC becomes a management concern where IC and knowledge resources are
highly interrelated (Mouritsen et al., 2002). IC is a multi-dimensional construct that
reflects individual and corporate level knowledge, including personal knowledge,
individual skills, and talents; organizational level attributes like infrastructure,
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networking relationships, information technology, routines, policies, and procedures; and
the overarching organizational culture. Many companies see themselves as learning
organizations pursuing continuous improvement in their knowledge assets (Durrah et al.,
2018; Marr, Gray, et al., 2003; Marr, Gupta, et al., 2003; Mouritsen et al., 2002; Von
Krogh et al., 2012). The organization can use the information to improve collective
knowledge and overall performance by identifying and enhancing value in employee
knowledge assets and supporting infrastructure and social connections that foster
knowledge development (Durrah et al., 2018).
IC describes the relationship between human capital, structural capital, and
relational capital on business performance. IC Theory was developed by economists and
accountants and is firmly rooted in organizational theory. Optimizing the use of human
capital in organizations is a cornerstone of the field of organizational psychology. This
area of inquiry intends to further understanding of the role and value of human capital
that benefits employees and the organizations where they work (Crook et al., 2011). The
term intellectual capital was formally introduced in the mid-1990s to replace the older
term "intangible assets" (Corso, 2007).
Nursing Intellectual Capital Theory
The Nursing Intellectual Capital Theory (NIC) was developed based on IC theory
and modified to fit healthcare delivery. NIC theory is rooted in two related concepts
known as nursing human capital and nursing structural capital. The theory proposes that
nurse staffing and the organization's support of nurses' continuing professional
development influence nursing human capital. In turn, nursing human capital impacts
patient and organizational performance while being mediated by nursing structural

39
capital. Nursing intellectual capital combines the collective knowledge of individual
nurses and the supportive structures within an organization (Covell & Sidani, 2013c).
Nursing human capital refers specifically to the unique knowledge, skills, and experience
of nurses. Organizational efforts to enhance nursing human capital have the potential to
improve patient outcomes and business performance. Nursing structural capital is the
nursing knowledge converted into organizational structures such as clinical practice
guidelines, standards of care, and protocols supporting and guiding nursing human
capital. The NIC theory includes validated measures of nursing knowledge that have been
reported, including academic preparation and nursing specialty certification (Aiken et al.,
2017; Tourangeau, 2006). The NIC conceptual model proposes a relationship between
nursing human capital, nurses' knowledge, skills, experience, and connection to quality of
patient care and nurse retention (Covell & Sidani, 2013b). This theory lays a foundation
to establish the business case for organizational support of nursing education, specialty
certification, and other activities that bolster nursing human capital.
According to Covell and Sidani (2013b, 2013c), nurses' knowledge development
was directly and indirectly associated with better quality of care and decreased nurse
turnover. The Revised Nursing Intellectual Capital (rNIC) conceptual model focuses on
the relationship between HRM, the three-dimensional nursing intellectual capital,
organizational performance, and patient outcomes. The rNIC model suggests that nursing
intellectual capital is how the organization impacts outcomes (Youndt & Snell, 2020).
Unlike the original NIC, the rNIC includes the broad concept of HRM that describes the
core functions of human resource practices. In the original NIC proposed by Covell and
Sidani (2013c), nurse staffing and employer support for nurse continuing professional
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development (CPD) were posited to impact nursing human capital directly. In the rNIC,
these concepts have been shifted. Nurse staffing employer support of CPD are
components of HRM practice. Another significant difference in the rNIC is the tripartite
model of intellectual capital that includes all three features typically included in
traditional IC models. This approach is well-described in the economic and business
literature to include human capital (HC), structural capital (SC), and relational (RC)
(Bontis, 1998; Inkinen, 2015; Marr, 2008; Roos et al., 2005). The conceptual model of
the NIC excluded relational capital entirely. In the rNIC, the investigator measured all
possible NIC dimensions (Bontis & Fitz-enz, 2002; Edvinsson & Malone, 1997; Inkinen,
2015).
In the rNIC, nursing human capital (NHC) refers to nurse competency,
professional experience, skills, expertise, knowledge, attitudes, technological skills, and
specialized training, as well as leadership development and participation in formal and
lifelong education (Mention & Bontis, 2013; Snell & Wright, 1999). NHC refers to tacit
and explicit knowledge resources. Tacit knowledge characterizes knowing through the
senses, intuition, complex reasoning, and interpretation (Nonaka & von Krogh, 2009).
Explicit knowledge reflects fact-based memorization or recall of specific topics or
concepts. This conceptualization of nursing knowledge is similar to Carper's
Fundamental Patterns of Knowing paradigm (Carper, 1978, 2009). Knowledge refers to a
sense of knowing that can be communicated to others, as well as patterns of recognition.
In the discipline of nursing, knowledge represents what is taken to be a shared
understanding of the world. Nursing knowledge is fundamental to clinical reasoning and
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decision-making and ultimately central to professional practice (Campbell et al., 2018;
Newman et al., 1991).
The definition of nursing knowledge, as reflected in NHC, continues to evolve.
As such, measures of knowledge will also change to mirror changes in our understanding.
Because nursing knowledge is informed by scientific inquiry, what is known is inherently
a dynamic construct. NHC encompasses both generalized knowledge and employerspecific knowledge. This knowledge is highly dependent on the nursing structural and
relational knowledge that is unique to each organization. The value of knowledge within
an organization is embedded in the culture of that organization. Thus, the
interrelationship between human and structural capital varies depending on the type of
knowledge and how specific it is to an organization's culture (Rondeau & Wagar, 2017).
While the NIC also includes the concepts of nurse staffing and employer support
of nursing continuing professional development, the IC literature views these as learning
and organizational development activities, which are elements of structural capital and
relational capital (Rondeau & Wagar, 2017; Rondeau et al., 2009). In the nursing
literature, the nurse staffing indicator is associated with the work environment and patient
outcomes and is thought to mediate the quality of care. However, the nurse staffing
concept is not a component of IC theory (Aiken, 2002; Aiken et al., 2014). Thus, it was
not evaluated in the current study. The focus of this study is revising the original NIC
conceptual model to incorporate all dimensions of IC (Bontis, 1998; Inkinen, 2015; Marr
& Moustaghfir, 2005). Covell and Sidani (2013a) also included employee support of
continuing nursing education. In this study, this knowledge generation activity was
captured using measures of NSC and NRC.
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As with most new conceptual models and theories, the components and
definitions of the essential elements often evolve. The consensus in the IC research is that
studies should avoid evaluating the dimensions of IC as distinct, independent phenomena
(Marr & Moustaghfir, 2005). The variability in defining IC suggests that it is more than a
"thing" to be measured. Nahapiet and Ghoshal (1998) indicate that IC is not a stable
object, but a highly contextual effect associated with knowledge management (KM) and
human resource challenges. While the resources that comprise human, structural, and
relational capital may be unique to each organization, the IC perspective considers that
the organization generates and mobilizes knowledge by converting one IC resource into
another (Roos et al., 2005). KM activities are the initiatives taken to identify and develop
internal knowledge resources. Ultimately, measuring IC aims to allow management to
monitor the performance of the organization's knowledge resources and the effectiveness
of KM activities over time (Mouritsen, 2009; Mouritsen et al., 2002). Relational capital
also creates value through networks that connect knowledge resources within the
organization. Networks also facilitate learning opportunities and knowledge transfer
between individuals (Paoloni et al., 2020).
Nursing structural capital (NSC) refers to organizational stocks of knowledge,
including information systems, policies, procedures, infrastructure, and the corporate
culture. Structural capital, unlike human capital, is controlled by the organization and not
by the individual employee (Durrah et al., 2018). This is the specific aspect of knowledge
that is owned by the organization (Youndt & Snell, 2004). According to Bontis (1998),
structural capital includes the mechanisms and infrastructure that support employees to
function at their optimal level of performance. Structural capital can enhance or hamper
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employee performance depending on whether the support system is adequate and
responsive enough to meet the needs of employees. NHC and NSC can have a synergistic
or antagonistic relationship depending on the organization's supply and demand of
knowledge resources. NSC can also interact with NHC to create organizational learning
and innovation, especially when the organization's culture emphasizes adaptivity and
flexibility that enhance learning and knowledge development (Rondeau & Wagar, 2017).
Another limitation of prior studies of NIC is convenience measures due to the
reliance on solely administrative databases (Covell & Sidani, 2013a). The current study
also utilized administrative data but also explored the use of additional measures of
human capital and a broader definition of collective nursing knowledge to include nonbedside nurses who contribute knowledge in the form of structural and relational capital.
The IC literature always includes measures of relational capital as one component of IC.
This study consisted of the three-dimensional model of IC by capturing the RC
components of nursing knowledge. Relational capital is associated with positive
consequences for nurses, patients, and organizations; therefore, it adds value and should
be incorporated into an organization's decision-making processes alongside economic
capital. The notion is that the interaction between these different types NIC may improve
organizational performance through information exchange and collaborative problemsolving, while helping organizations to better leverage their internal knowledge resources
(Harris, 2016).
To be consistent with broader IC research, the revised model is a tripartite model
that includes human capital, structural capital, and relational or social capital. One
enduring theme in IC research is the three-dimensional framework for defining IC (Marr
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& Moustaghfir, 2005; Roos, 1998). The early studies by Covell and Sidani (2013c)
omitted measures of nurses' workplace relational capital. Thus, the rNIC includes the
three elements of IC (see Figure 2) that were not included in Covell's NIC model. A
critical question in the current study was whether the inclusion of measures of relational
capital would strengthen the relationship between nursing knowledge and organizational
performance. It is essential to establish a comprehensive conceptual model that can be
used to develop reliable measures for future studies (Harris, 2016). The rNIC also
evaluated the strength and direction of relationships between these variables in a sample
from the U.S. healthcare system, as earlier studies were conducted exclusively in Canada
(Covell & Sidani, 2013c).
The primary focus of initial NIC studies was on validating fundamental
relationships between concepts and variables, but excluded measures of NRC (Covell &
Sidani, 2013b). These early studies supported the conceptual model of nursing human
capital and the relationship between nursing knowledge and patient outcomes. There was
also evidence to support the relationship between higher levels of human capital and
organization performance. Units with higher levels of human capital have lower levels of
nurse turnover (Bontis & Fitz-enz, 2002; Covell & Sidani, 2013a). Nurse staffing was not
found to be related to organizational performance, including recruitment and retention of
nurses. The relationship between employer support for nursing continuing professional
development was also not supported.
The current study evaluated the relationship between NIC measures and nurse
turnover using the rNIC. Earlier work on NIC did not include the tripartite model of NIC;
instead, the conceptual model had just two aspects of NIC – NHC and NSC (Covell &

45
Sidani, 2013a). The inclusion of NRC and NSC included aspects of NIC that were not
included in the original NIC theory. This deconstructed view of NIC is not supported in
the literature. Previous research suggests that the more fragmented view of IC may
remove essential context and organizational factors that shape the relationship between
IC and organizational performance (Albertini & Berger-Remy, 2019; Bontis, 1998).
Measures of Intellectual Capital
Intellectual Capital refers to the data embedded within individual employees,
stored in data files, policies, procedures, databases, and reports. It is embedded in the
social fabric of an organization through the culture and connections between employees.
Nursing knowledge has not been easily measured in IC research because there has not
been a concrete method to measure "intangible" knowledge stocks within an
organization. Knowledge, unlike financial performance measures, is not systematically
measured or monitored. Measures typically include years of formal education and years
of training and experience (Evans et al., 2015). Nursing knowledge imparted through
traditional nursing education programs gets translated into nursing practice. Holistic
nursing practice pairs formal expertise with experience and intuition gained from clinical
practice.
Research on NIC has relied heavily on quantitative methods that utilize variables
like educational attainment and years of experience as proxy measures for nursing
knowledge (Sakamoto, 2018). Quantitative research designs are ideal for studies in the
social sciences where the study aims to produce objective, reliable, valid, and
reproducible results. The current study replicated and expanded on the work of the
original researchers. While the study protocol is not identical, the rNIC includes
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additional measures of nursing intellectual capital that differ from Covell's original NIC
conceptual model (Covell, 2008; Watson, 2013).
The NIC theory has been studied using quantitative research methods. There have
been approximately eleven studies that have examined some aspects of IC in the context
of healthcare. The earliest literature on NIC included using the theory derivation
methodology to define and develop the concepts and relationships in the NIC. Theory
derivation is a strategy for theory development that uses a theory from one field as the
basis for a theory in another. The concepts and structures are applied to a new field which
allows an investigator to revise and redefine them to fit the new field of inquiry (Walker
& Avant, 2011). Other studies review articles on how IC could be helpful to healthcare
leaders (Weston et al., 2007). Instead of abstracting data from administrative records,
Rondeau et al. (2009) sent a questionnaire to nurse executives at more than 2,000
hospitals in Canada. The investigator specifically looked at the relationship between
human capital and nurse turnover. The questionnaire generated quantitative measures of
nursing workforce characteristics, nurse training and development, and hospital
demographic information. There were five additional quantitative studies of NIC
published between 2009 and 2017. These used quantitative methods to evaluate NIC and
organizational performance (Covell & Sidani, 2013a, 2013c; Lindley & Cozad, 2017;
Rondeau & Wagar, 2017). A systematic literature review of IC identified limited
empirical studies attributed to the historical difficulty in obtaining data (Pedro et al.,
2018). As far as the limited research in NIC, most of the measures and variables that have
been studied are numeric. Given the strong roots of IC in mathematics and accounting,
this is appropriate for the type of data necessary to study this phenomenon. Empirical
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studies of IC and NIC were mostly cross-sectional, correlational designs. The NIC has
typically been studied using correlational research methods.
After the original publication of the NIC theory, Covell and Sidani (2013b)
validated the operationalization of the primary theory concepts in a study involving six
Canadian hospitals. The authors identified measurable theoretical constructs, including
nursing human capital, nursing structural capital, nurse staffing, and employer support for
nursing continuing professional development. Covell and Sidani (2013b, 2013c) provided
the initial preliminary data validating some concepts, including nurse staffing, and
nursing human capital. The concepts of employer support of nursing continuing
professional development was not supported, nor were the authors able to successfully
measure nursing structural capital (Covell & Sidani, 2013b, 2013c). The concept of nurse
staffing was determined to be a well-developed and measurable construct using all three
indicators, including nursing hours per patient days, skill mix, and RN-to-patient ratio
(Covell & Sidani, 2013a, 2013b, 2013c). Nursing human capital was more challenging to
measure. While nursing specialty certification indicates nursing knowledge, skills, and
expertise, the study sample had inconsistent results due to missing data. In addition, there
is not necessarily a specialty certification for every clinical nursing specialty (Covell &
Sidani, 2013a, 2013b, 2013c).
According to Covell and Sidani (2013b), employer support for nursing continuing
professional development was not validated. However, the researchers concluded that the
measure might need to be redefined to include the total number of supportive strategies
rather than any one strategy. For example, employer support would be a measure of the
total number of employer-sponsored programs available and utilized by nurses within an
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organization. The authors also reported that organizational supports vary and that the
comprehensiveness of their support might be a better indicator (Covell & Sidani, 2013c).
Nursing structural support had the least well-defined parameters, and this initial study
suggested that the authors had not yet defined the concept well enough for any reliable
measurement (Covell & Sidani, 2013b, 2013c). The authors determined that the concept
should be refined to include measures of the frequency of clinical practice guidelines,
reliance on evidence-based practice, and technology and other tools to acquire nursing
knowledge. The nursing structural support might be best measured by nurses' access to
and frequency of use of knowledge resources within an organization (Covell & Sidani,
2013b, 2013c).
Covell and Sidani (2013b) further tested proposed relationships of the NIC theory
in another study published the same year. In this study, the authors evaluated the
relationship between the following indicators:
•

nurse staffing (hours per patient day, skill mix, RN-to-patient ratio)

•

individual measures of human intellectual capital (academic preparation,
specialty certification, unit tenure, professional experience)

•

patient outcomes (falls, hospital-acquired infections, and medication
errors)

•

organizational outcomes (vacancy rates, RN turnover, orientation, and
continuing education hours provided)

Overall, the Covell and Sidani (2013b) study provided further support for the NIC
theory model. The nursing human capital measure included individual-level factors
determining the organization's collective amount of nursing human capital. These
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individual factors appear to be associated with improved patient outcomes, including
hospital-acquired infections and patient falls (Audet et al., 2017). Like the previous study,
the relationship between employer support of nursing continuing professional
development could not be validated.
Nurse Turnover and Nursing Shortage
Advances in technology, healthcare reform, and an enduring nursing shortage has
shaken the core foundation of healthcare. Patient acuity in hospital settings continues to
increase, while at the same time, patient satisfaction, patient outcomes, and patient length
of stay have become a priority (Moore et al., 2016). Structures in healthcare settings are
becoming less hierarchical, and managers and supervisors are challenged with greater
responsibilities and more significant numbers of direct reports (Brunetto et al., 2012).
The patient population is becoming more diverse, and the diversity of nurses themselves
adds to the turmoil. Workplace diversity can generate conflicts between the staff that
result in stress, burnout, and high turnover (Beheri, 2009). This conflict can be related to
a lack of awareness and respect for cultural differences that interferes with the
cohesiveness and collegiality of the workforce. As a result, nurses may work in rather
unhealthy settings where nurse-nurse relationships are disconnected and even hostile.
Burn out and turnover are common outcomes of the conditions nurses are exposed to
(Moore et al., 2013)
The current nursing workforce in the United States includes five generations of
nurses: Traditionalist, Baby Boomers, Generation X, Millennials, and Generation Z. Each
group offers unique characteristics and adds to the complexity of patient care and nurse
relationships. With the current nursing shortage, organizations seek to retain the retiring
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Baby Boomers and recruit newly licensed registered nurses (NLRNs). NLRNs are often
most vulnerable to unsupportive work environments as they require both precepting and
mentoring opportunities to develop both confidence and competence for independent
practice (Benner, 2001; Dyess & Sherman, 2009; Hodges et al., 2008)
The nursing shortage and nurse turnover significantly impact patients’ outcomes
and quality in several important ways, but perhaps most significantly in the availability of
nursing knowledge, skills, and experience within organizations (Covell & Sidani, 2013b;
Covell, 2008). The shortage results from several factors, including rapid turnover and the
numbers of nurses reaching retirement age (Kovner et al., 2009). The shortage is also due
to the lack of nursing faculty to educate and train nurses to enter the profession
(Flinkman et al., 2010). According to Flinkman et al. (2010), although there is no
universal definition of what constitutes a nursing shortage, there is evidence of a current
imbalance in demand for nurses. The lack of a knowledgeable, competent, and a stable
nursing workforce has significant implications for the quality of care. Advanced
knowledge and skills are thought to be critical to high-quality patient care across
organizations. The shortage impacts organizations, as they have to devote significant
financial resources to training new nurses while coping with a continual drain of nursing
knowledge (Kovner et al., 2009). Such nurses enter an organization with much less
knowledge and require significant organizational investment, including intensive training
and more extended transition periods to become competent caregivers (Dyess & Parker,
2012; Laschinger, 2012). The loss of experienced nurses from the workforce has caused
many hospitals to rely more heavily on newly licensed registered nurses (NLRNs). In
addition, high turnover results in financial losses due to the extensive onboarding costs
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that are not offset by organization tenure and increased productivity (Benner et al., 2009;
Dyess & Parker, 2012; Laschinger, 2012).
One significant area experiencing shortages is nursing faculty. According to the
RN Work Project study, 17% of NLNs leave within the first year, 33% leave within two
years, and 60% leave the profession within eight years (Kovner et al., 2014). Other
reasons for the nursing shortage include nurse burnout, staffing ratios, technology, and an
increase in violence in the healthcare setting are all contributing to the shortage. In
addition, some nurses leave the workforce to concentrate on their family, including
raising children. Many faculty are also nearing retirement age; 64.6% of nursing faculty
are eligible to retire over the next 10-15 years, leaving a critical need in many areas
(Housh, 2019).
The demand for healthcare providers, including registered nurses (RNs), reflects
society’s overall demand for healthcare services. The need for healthcare and healthcare
workers is expected to increase (Allen, 2008; Auerbach et al., 2012). Throughout the
history of the healthcare workforce in the United States, a cyclical pattern of nursing
shortages and surpluses has occurred. During the early 2000s, a nursing shortage existed;
however, the economic recession of 2007-2009 and several other contributing factors
brought the nursing profession into and out of state of equilibrium. Nursing shortages can
occur in the background or as a national shortage depending on the cause. Background
shortages are typically local and self-limiting, while national shortages involve many
hospitals and impact access to care (Buerhaus, 2021). The COVID-19 pandemic has
created the conditions for another sustained nursing shortage. Recent projections suggest
that the nursing workforce could lose more than 2 million years of nursing experience
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each year as an estimated 600,000 nurses are likely to retire over the next decade
(Buerhaus et al., 2017). Simultaneously, nursing schools continue to report shortages in
faculty, preventing them from increasing enrollment to meet demand due to an
insufficient number of faculty, clinical sites, classroom space, clinical preceptors, and
budget constraints (Nardi & Gyurko, 2013).
Nurse shortages in the future seem likely despite recent increases in graduations
of younger nurses nationally (Covell, 2008; Staiger et al., 2012). Nurse shortages remain
of concern because inadequate nurse staffing has been linked to poor quality of care and
adverse patient outcomes (Aiken, 2002; Aiken et al., 2011; Aiken et al., 2013). The
nursing shortage and nurse turnover significantly impact patients’ outcomes and quality
in many significant ways, but perhaps most significantly in the availability of nursing
knowledge, skills, and experience within organizations (Covell & Sidani, 2013b).
Although there is no universal definition of what constitutes a nursing shortage, there is
evidence of a current imbalance between the demand for and the supply of registered
nurses. The lack of a knowledgeable, competent, and stable nursing workforce has
significant implications for the quality of care. Employee turnover is also an indicator of
organizational performance. Advanced knowledge and skills are thought to be critical to
high-quality patient care across organizations. The shortage impacts organizations, as
they must devote significant financial resources to training new nurses while coping with
a continual drain of nursing knowledge. Such nurses enter an organization with less
knowledge and require significant organizational investment, including intensive training
and more extended transition periods to become competent caregivers. Understanding the

53
determinants of nurses’ early intention to leave the profession is necessary to prevent
further loss of knowledge and expertise.
Human Resource Management
Human Resource Management (HRM) refers to all strategies and processes
utilized to manage people in organizations, typically maximizing organizational
performance (Beer, 1984). HRM practices include four core activities, including 1)
recruiting qualified personnel, 2) managing the performance appraisal process, 3)
compensation and benefits, and 4) employee training and development (Gooderham et
al., 2019). The healthcare sector is the largest in the economy, and it continues to grow,
with overall spending consistently outpacing other sectors of the economy. This sustained
increase and high level of spending on healthcare in the United States has been the
subject of discussion and scrutiny for several decades. Concern has intensified recently as
both research studies, and anecdotal reports suggest that continued rapid growth in
spending may harm the U.S. economy (Hartman et al., 2020). As a result, HRM practices
in healthcare have increasingly become a focus of organizations primarily to enhance
performance, improve quality, and increase patient satisfaction. In the healthcare system,
HRM is an essential factor in shaping organizational and patient outcomes within
hospitals and healthcare systems (Berg & Toussaint, 2003). Healthcare delivery requires
increasingly diverse skills that include complex technology (Wright et al., 2005).
Recruitment and retention activities focus on hiring employees, as well as the ongoing
enhancement of employees through ongoing education, promotional opportunities, and
career development. Training and development increase the knowledge, skills, and
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abilities of the healthcare workforce. Human resource practices are associated with better
patient outcomes, and HRM practice is key to high-quality patient care.
Effective HRM practices can ultimately enhance the effectiveness of healthcare
organizations (Ramadevi et al., 2016). While HRM encompasses practices that impact
patient and organizational outcomes, there is no explicit mechanism for how these
activities create value within healthcare organizations. Youndt and Snell (2020)
suggested that changes in organizational knowledge or intellectual capital impact
organizational outcomes through training, compensation, effective communication,
teamwork, diversity, and career development opportunities. Thus, changes in IC may be
how HRM practices enhance performance. Prior research found positive associations of
training, compensation, knowledge sharing, and systems to enhance knowledge sharing
on performance, particularly relevant to the healthcare industry and primarily reliant on
employee knowledge, skills, and abilities (Ramadevi et al., 2016).
Several decades have passed since researchers first introduced the concept of
intangible assets, such as intellectual capital, and how such resources impact
competitiveness in the current knowledge-based economy. Successful organizations
value robust IC (including human, social, and structural capital) as vital strategic assets
that drive organizational performance (Sokolov & Zavyalova, 2020). However,
developing IC is not a simple management task. Human resource management practices
help attract, develop, and retain human capital, foster communication between them
(social capital), and create a knowledge infrastructure around organizational routines and
institutional knowledge. Indeed, prior studies have confirmed the stable and positive
relationship between adopting HRM practices and higher levels of IC. Consistent with
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that previous research, studies have shown a significant relationship between HRM
practices and IC, although few have identified the components of HRM that impact
human, social, and structural capital (Donate et al., 2016; Kianto et al., 2017; Teo et al.,
2014; Youndt & Snell, 2004; Youndt et al., 2004). While a company's HRM practices
may not be the sole source of competitive advantage, HRM plays an essential role in
facilitating the development of knowledge-based resources.
Human Resource Management and Intellectual Capital
HRM practices positively impact organizational performance, although there has
been minimal research into how these practices shape organizational outcomes (Youndt
& Snell, 2020). The primary purpose of the current study was to evaluate the quantitative
measures of NIC and further assess the revised NIC theory through an analysis of the
relationship between nursing intellectual capital and organizational performance, defined
explicitly as nurse turnover. The current study conceptualized NIC as the mediating
factor between HRM and organizational performance measured by nurse turnover. The
revised NIC theory suggested that HRM practices impact organizational performance by
increasing levels of NIC and subsequently enhancing organizational performance
(Ramadevi et al., 2016; Youndt & Snell, 2020). The IC concept has been an enduring
topic of inquiry, although while few studies have sought to clarify the concepts and
define the metrics, such studies have not been related to nursing care (Marti, 2007). There
is a growing awareness that healthcare leaders must also be aware of the role of HRM
practices and knowledge resources as levers for sustaining organizational performance
(Harris, 2016). While IC has been a historically complex concept to define and measure,
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both the IC and NIC literature provide a framework for continued research in NIC
(Edvinsson & Malone, 1997; Youndt & Snell, 2020).
Summary
While nurses constitute the largest group of healthcare workers, demonstrating the
value of nursing knowledge has been quite challenging. The emergence of cost and
quality concerns has increased the importance of measuring the value of such knowledge
as it impacts the quality of the healthcare system. The mechanism by which nursing care
improves patient outcomes has increased the focus on empirically validating the value of
nursing knowledge because of the impact on organizational outcomes (Harris, 2016;
Reed & Crawford Shearer, 2018; Sturman, 2006).
Although the original NIC theory has not been applied to healthcare entities in the
United States, many concepts and empirical relationships have been validated. Several
modified models of NIC have been published, and these models have been simplified for
ease of implementation and measurement. The NIC has been tested in many academic
medical center settings and only in Canadian hospitals. The NIC should be tested and
validated in a broader variety of hospital and unit types, especially in the healthcare
systems of other developed countries like the United States. Further theory development
is needed to standardize the included concepts' indicators and determine whether nonvalidated concepts should be redefined or ultimately excluded from the model (Candela
et al., 2006; Covell & Sidani, 2013a, 2013c). While validated in concept, NIC theory
requires further development and clarification before use in research or practice (Covell
& Sidani, 2013b, 2013c; Lindley & Cozad, 2017).
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Chapter 3: Research Methodology
The purpose of this study was to refine the measurement model of the revised
Nursing Intellectual Capital Theory (rNIC) and to evaluate the relationship between
nursing intellectual capital and nurse turnover. Nursing knowledge has been challenging
to define and measure, and questions remain regarding which specific measures best
represent nursing knowledge, skills, and abilities captured in Nursing Intellectual Capital
(NIC) Theory. While grounded in the body of intellectual capital literature, the rNIC
requires further examination to empirically validate measures of NIC (Covell & Sidani,
2013a; Harris, 2016). This study expanded on the early work of NIC to address some of
the current gaps in understanding the measurement of nursing knowledge and the
relationship between nursing knowledge and organizational performance. This study
included measures not included in Covell's Nursing Intellectual Capital Theory model to
allow the investigator to evaluate the best available measures of nursing knowledge.
Quantitative secondary data analysis is a viable tool for generating new evidence
to support nursing practice (O'Connor, 2020). The nature of the research questions
ultimately determined the type of data collected and how the relationships with measures
and outcome variables were analyzed (Curtis & Drennan, 2013). This study used a crosssectional design to evaluate the measures of nursing intellectual capital with confirmatory
factor analysis to assess the nature of the relationship between measures of nursing
intellectual capital and nurse turnover.
Research Method
This study utilized a quantitative research method because the Revised NIC
Theory and conceptual model include primarily numeric continuous or fractional
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variables. Quantitative methodologies are generally used to describe concepts, examine
the relationship, and evaluate associations between variables of interest (Grove et al.,
2013). Prior research on NIC relied on the quantitative method due to the research
questions and data sources (Covell & Sidani, 2013c). Data sources included in this study
are administrative, including the human resource management system, a policy and
procedure management system, and multiple learning management systems used to track
compliance and continuing education. These datasets were linked using demographic
identifiers, including internal facility and department-level identifiers. Large datasets are
limited for non-clinical data regarding healthcare personnel, including nurses, outside of
administrative data systems. Thus, a secondary analysis of existing administrative data is
the best source of information regarding nurses, nursing knowledge, and nurse turnover
(Covell & Sidani, 2013a). Utilizing existing data sources provides an essential alternative
to surveying participants without respondent burden. Existing data sets can also help
answer research questions that can help move both nursing science and health care policy
forward (O'Connor, 2020).
Research Design
A correlational study examines relationships between variables that already exist.
This study is a cross-sectional predictive correlation study designed to test the proposed
relationships between nursing intellectual capital and nurse turnover in the rNIC. Crosssectional studies involve measurements that occur at a single point in time. While the
data analyzed in this study will look at data across several years, it was compiled as a
single measure in time. Because correlational studies typically require large samples, a
multi-year sample will better reflect typical and atypical NIC and nurse turnover
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variations, especially those due to the ongoing COVID-19 pandemic. The study focused
on a multi-year turnover rate as the single outcome variable. In addition to looking at
predictive relationships, the study also analyzed the individual NIC factors and indicators
themselves.
Setting
The study took place in a five-hospital system including four community-based
hospitals and one academic medical center. None of the five hospitals carry the American
Nurses Credentialing Center (ANCC) Magnet designation. The ANCC Magnet
Recognition Program® has been linked to improvement of workforce and patient
outcomes through the integration of the Magnet model as a mechanism to achieve
nursing excellence (Barnes et al., 2016; Friese et al., 2015; Stimpfel et al., 2016). The
Magnet Program began after a study conducted by an American Academy of Nursing
taskforce on Nursing Practice in Hospitals that identified work environments that
attracted and retained nurses and obtained excellent patient outcomes (American Nurses
Credentialing Center (ANCC), 2021). The system has more than 2,000 licensed beds
(inpatient and observation beds) with four million annual patient encounters. All five
hospital facilities are full-service, acute-care facilities that provide obstetric services,
women's health, radiology services, oncology services, sports medicine, cardiovascular
care, and surgical services. In addition to the acute care hospitals, the system has an
extensive network of non-acute care facilities including long-term care, outpatient
radiology, oncology, surgical facilities, and hospital-owned physician office practices.
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Sample
The sample size calculation for this study suggested a minimum sample size of
approximately 300 nursing units (Myers et al., 2011; Wolf et al., 2013). The sample is a
convenience sample that includes more than 300 nursing care units from the multihospital system spread across a large metropolitan area separated by more than 25 miles.
The entire population of nursing units (the term nursing unit and department are used
interchangeably) includes approximately 8000 registered nurses. Because most physician
practices have one or two nurses, these smaller units/departments with less than three
nurses will not be included in the sample. The sample will consist of all nursing
units/departments with three or more registered professional nurses working in direct
patient care. Their corresponding demographic information was pulled from the
appropriate human resource database.
The study utilized a convenience sample of nurses employed in inpatient and
outpatient patient care areas during a three-year timeframe beginning October 1, 2017,
and ending September 30, 2020. The sample was selected using a non-probability
sampling method and is considered a convenience sample (Grove et al., 2013). The study
did not require any specific recruitment strategies. Information about the units and nurses
was already collected in the human resources database, payroll system, scheduling
system, and multiple learning management systems used for annual education and
continuing clinical nursing education requirements.
The patient care units were eligible for inclusion if they employed full or parttime nurses in direct patient care roles, excluding non-permanent resource and pro re nata
(PRN) nursing staff. A direct-patient care nurse is any nurse who spends at least 50% of
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their work time in a direct patient care role (National Database of Nursing Quality
Indicators, 2018). The list of eligible nurses and the nursing department was generated by
identifying specific job class codes used in the human resource database system to
classify nurses in direct patient care and in educational or quality roles that provide direct
patient care. Due to their role in knowledge generation within individual units, the unit
roster also included clinical nurse specialists, nurse clinicians, unit-based quality
coordinators, and other unit-based nurse educators.
The patient care unit totals included unit-based registered nurses (RNs) in a
permanent position who provided direct patient care or functioned in clinical support,
education, management, or leadership roles. All RNs employed by the unit in a position
for which an RN license is a specific condition was included. The RNs consisted of all
employees of a nursing unit listed on the department payroll and paid directly by the
organization, including only those full and part-time permanent employees in a unitbased nursing staff position. The sample excluded all non-permanent unit employees,
including per diem, PRN, and any staff employed casually to supplement the unit
workforce through the supplemental staffing office or a temporary internal float pool.
Variables
Most of the measures selected for the study were chosen because they have been
used in prior research on intellectual capital, nursing intellectual capital, and nurse
turnover. These include the following measures: specialty certification, professional
experience, unit tenure, and academic preparation, and continuing education. The
structural capital indicators were not validated in initial studies of NIC. According to
Covell and Sidani (2013c), these measures "should be revisited, and alternative
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operational definitions and indicator variables that provide alternative measures of the
nursing structural capital concept should be explored" (p. 1793). Part of the impetus for
revising the NIC included additional measures of structural capital and adding measures
of nursing relational capital. Employer support of nurse continuing professional
development was incorporated into the concept of nursing structural capital rather than as
a separate concept as defined in the original NIC to mirror the three-dimensional
approach to measuring intellectual capital (Covell & Sidani, 2013a; Marr & Moustaghfir,
2005). Appendix A includes detailed descriptions of the variables included in this study.
Variables: Nursing Human Capital
Highest Level of Nursing Education. The highest level of nursing education
achieved by a nurse includes a Diploma, associate degree in Nursing, Bachelor's Degree
in Nursing, Master's Degree in Nursing, and Doctorate in Nursing degrees. Note: The
Associate Degree may be either an Associate of Arts or an Associate of Science. The
Master's degree includes any Master's in Nursing. The Doctorate consists of a Doctor of
Nursing Practice or any Nursing Research Doctorate, including a DNS, DNSc, and Ph.D.
Nurses with a baccalaureate nursing degree or higher. The proportion of nurses
with a Bachelor's, Master's, or Doctorate in Nursing.
Nursing Specialty Certification. The proportion of nurses with a current nursing
specialty certification, including nursing-specific and multi-disciplinary certifications, so
long as the certification reflects the content knowledge of a given nursing specialty.
Professional Experience. The average number of years of professional experience
as a nurse.
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Hospital Tenure. The average number of years of professional experience as a
nurse within the current organization.
Unit Tenure. The average number of years of professional experience as a nurse in
the current nursing department/unit
Variables: Nursing Structural Capital
Continuing nursing education hours. The average number of hours of
continuing education course offerings completed.
Required education hours. The average number of hours of hospital-paid
continuing education credit used per employee on their nursing unit.
Tuition reimbursement use. The proportion of nurses on the unit who have
received tuition reimbursement for either formal nursing education or nursing specialty
certification.
Number of clinical educators on the unit. The proportion of nurse clinicians,
clinical development specialists, and/or clinical nurse specialists to all nursing staff on
the unit.
Total number of clinical and care management guidelines, policies, and
procedures. The total number of unit-specific or population-specific guidelines, policies,
and procedures available to nurses in the unit.
Variables: Nursing Relational Capital
Participation in nursing committees and unit or hospital-wide shared
governance. The proportion of nurses in each unit who sit on committees or care teams
and who participate in unit-based or centralized shared governance activities on a given
unit.
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Participation in professional development/clinical levels program. The
proportion of nurses who participate in the voluntary clinical level advancement program
for bedside nurses.
Variables: Organizational Performance
Total Turnover Rate. The proportion of permanent, direct care unit nursing staff
that separate (leave their position) for any reason. Turnover rates include all separations,
whether the nurse left the hospital, left their position on the unit for one on another unit,
left direct care for a non-direct care position, or changed from permanent to per diem or
PRN.
Variables: Unit Characteristics
Service line. The clinical specialty area of the unit.
Mean Unit Age. The average age of all nurses on the unit.
Mean Unit Tenure. Average nurse tenure on the unit.
Mean Hospital Tenure. Average length of service of nurses on the unit.
Mean Years of Professional Experience. Mean years of professional nursing
experience.
Available beds. Mean available beds.
Average Length of Stay. Mean patient length of stay on the unit.
Research Procedures
Instruments
The rNIC focuses specifically on the relationship between the three-dimensional
model of nursing intellectual capital and nurse turnover. This approach is elucidated in
the economic and business literature. The rNIC includes the recommended minimum of
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three essential IC components, including human capital (HC), structural capital (SC), and
relational capital (RC) (Bontis, 1998; Inkinen, 2015; Marr, 2008; Roos et al., 2005). In
the rNIC, the investigator focused on measuring all possible dimensions of NIC to
include the interrelated concepts of "hidden" or "intangible" knowledge assets. Unlike
individual nursing knowledge, the organization owns "structural" knowledge resources.
At the same time, social networks known as relational capital serve as a mechanism to
transfer and disseminate knowledge within the organization's social networks (Inkinen,
2015).
This study utilized numerical data gathered for administrative purposes, including
human resource records, tuition reimbursement information, attendance rosters, policy
and procedure databases, and educational records from learning management systems.
Thirteen variables were identified in the rNIC model, including six nursing human capital
(NHC) measures, two nursing relational capital (NRC) measures, and five nursing
structural capital (NSC) measures. Measures of NHC included the level of nursing
education, the proportion of nurses with a BSN or higher, nursing specialty certification,
hospital tenure as a nurse, unit tenure, and total years of experience as a nurse. The NSC
indicator variables included educational resources, organizational support for nursing
continuing professional development (CPD), tuition reimbursement, availability of
clinical guidelines, unit-specific policies and procedures, and the number of nurse
educators assigned to a unit (Covell & Sidani, 2013a). See Appendix B for the list of
variables and related data types necessary to answer the research questions.
The rNIC re-conceptualized NIC as a three-dimensional composite of nursing
intellectual capital where concepts like employer support of nurse continuing professional
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development were considered measures of nursing structural capital (Covell & Sidani,
2013a; Marr & Moustaghfir, 2005). While nursing knowledge was defined as that which
resides within the individual nurse, nurses hold the collective knowledge, including that
knowledge embedded in organizational structures, clinical guidelines, and practice
environments (Bender, 2018). Nursing structural capital (NSC) refers to organizational
stocks of knowledge, including information systems, policies, procedures, infrastructure,
and the corporate culture. Most of the measures selected for the proposed study were
chosen because they were used in prior intellectual capital research, nursing intellectual
capital, and nurse turnover. These included the following measures: nursing specialty
certification, professional experience, unit tenure, and academic preparation, and
continuing education. The structural capital measures were not validated in initial studies
of NIC. According to Covell and Sidani (2013c), these measures "should be revisited and
alternative operational definitions and variables that provide alternative measures of the
nursing structural capital concept should be explored" (p. 1793). Part of the impetus for
revising the NIC included adding the additional measures of NSC and including measures
of NRC.
Structural capital, unlike human capital, is controlled by the organization and not
by the individual employee (Durrah et al., 2018). This is the aspect of nursing knowledge
that is inherently owned and maintained by the organization (Youndt & Snell, 2004).
According to Bontis (1998), structural capital includes the mechanisms and infrastructure
that support employees to function at their optimal level of performance. Structural
capital can enhance or hamper employee performance depending on whether the support
system is adequate and responsive enough to meet the needs of employees. NHC and
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NSC can have a synergistic or antagonistic relationship depending on the organization's
supply and demand of knowledge resources. NSC can also interact with NHC to create
organizational learning and innovation, especially when the organization's culture
emphasizes adaptivity and flexibility that enhance learning and knowledge development
(Rondeau & Wagar, 2017).
According to Covell and Sidani (2013c), initial studies clustered the measures of
NHC into two main factors: clinical expertise and nursing knowledge. Because the
variables were restructured in the rNIC, and related measures were added, it was essential
to re-examine the relationships in this study and re-establish validity and clustered
variables using the rNIC. These measures may better reflect the broader constructs of
nursing intellectual capital and better represent how NIC operates in a real-world,
complex system like a hospital (Kannampallil et al., 2011).
Data Collection
Data files were downloaded from multiple data systems in excel and commaseparated value formats. Data files were then uploaded into Microsoft Access 2016 for
compilation, cleaning, and coding. The department identifier code was used to link files
from different data sources using relational database software. The files are stored within
a private secured network folder with limited access to the investigator and the Human
Resources Information Systems staff. Data files were de-identified, and results are only
reported in aggregate.
Ethics and Human Subjects Protections
This study was approved by all required research oversight bodies, including the
facility-based Institutional Review Board (IRB) and the Kennesaw State University IRB.

68
However, since the investigator only used secondary data sources and did not interact
with the human subjects, the study met the criteria for exempt status (Office for Human
Research Protections, 2016). There is no protected health information (PHI) contained
within any of the administrative systems. However, several data sources included
educational records that are protected under the Family Educational Rights and Privacy
Act (FERPA) (Privacy Technical Assistance Center (PTAC), 2019). The initial data
gleaned from the HR databases were immediately de-identified, and a copy of original
files were stored in a hospital-owned, restricted access server. Licensure information,
because it is publicly available, was removed from the files to ensure the anonymity of
participants. Data is only be reported in aggregate and does not include identifying
information (Soleimani et al., 2019). The initial file was manipulated onsite at one of the
healthcare facilities. Any files used for analysis was performed on de-identified data only.
The investigator signed a required confidentiality agreement to ensure that any future
publications will be reviewed and approved by any bodies that oversee research activities
at the study facilities.
Vulnerable Participants
Because employees are considered a vulnerable population because of their
subordinate status to a manager or supervisor, this status could limit their decisionmaking capacity and autonomy to participate in research (Trochim et al., 2016).
However, the risk to the employee is mitigated by the study design and the use of only
anonymous, de-identified secondary data. Individual employees were not identified, and
results are only reported in aggregate. Units with less than five employees were excluded
from the analysis to ensure the anonymity of participants in smaller units.
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Risks and Benefits
The investigator followed all appropriate processes and procedures to protect
participant privacy and ensure the organization's anonymity. Data files obtained from the
human resource data systems were de-identified and reported only in aggregate. The files
were stored on a private secured network folder with limited access to the investigator
and the Human Resources Information Systems department.
Data Analysis Plan
Data Management
The investigator was provided with study data in multiple separate Microsoft
Excel spreadsheet documents linked by a unique department identification code. The data
was pulled from eight different data systems, including multiple human resource
management information systems, two learning management systems, the National
Database of Nursing Quality Indicators (NDNQI), the software system that houses
policies and procedures, and four hospital administrative systems that track position
management, staffing, and hospital billing and claims data. All study data were available
in an existing data source. The separate files were imported into a relational database
where individual-level data was then aggregated at the unit or department level. All data
sources could be linked through a department number which is the common unique
identifier. Employee identifiers were removed from employee-level data files. The data
used for the NIC measures were transformed into multiple calculated measures and then
aggregated into department-level information only. Ultimately, the investigator generated
a master file with department-level summary data for all measures included in the
evaluation of the conceptual model of the rNIC.
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Confirmatory Factor Analysis
A cross-sectional correlational study design was appropriate to evaluate the
conceptual model of rNIC and the nature of the relationship between measures of NIC
and nurse turnover (Merga & Fufa, 2019). The measures of the conceptual model of rNIC
were evaluated using a Confirmatory Factor Analysis (CFA). CFA is a type of structural
equation modeling (SEM) that deals specifically with measurement aspects of conceptual
models—that is, the relationships between observed measures or indicators (e.g., test
items, test scores, behavioral observation ratings) and latent variables (not directly
measured), also known as factors (Brown, 2015). CFA requires the researcher to specify
all aspects of the model based on available evidence and theory, including the number of
factors that exist and which indicators are related to which factors (Brown, 2015). Factors
are the theoretical constructs and the CFA aids in confirming the accuracy of the
construct. The purpose of CFA was to identify which factors account for the variation
and covariation among the NIC indicators (Brown, 2015). The CFA tested the rNIC
theory "…by specifying a model that represents predictions of that theory among
plausible constructs measured with appropriate observed variables" (Kline, 2016, p. 11).
The first study aim was accomplished with the CFA to test selected relationships posited
in the rNIC and ultimately refine the concepts and relationships of interest (Grove et al.,
2013). The primary intent of the CFA was to determine how well the rNIC accurately
described the sample data used in this study (Shek & Yu, 2014).
CFA is a model-based process that allows the investigator to test for a priori or a
hypothesis-based factor structure (Brown, 2015; Field, 2013; Grove et al., 2013; Mjorud
et al., 2014). The CFA was used to test for an a priori defined factor structure described
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in the conceptual model of the rNIC (Gomez et al., 2020). The CFA was used to
determine which factors accounted for the variation and covariation among the observed
measures of nursing intellectual capital. The factors measure the unobservable NIC
variables captured by multiple empirical measures that account for the correlations
among the observed measures of nursing intellectual capital. The observable measures
are also intercorrelated because the same underlying construct of NIC influences them.
The CFA also evaluated the measurement model's construct validity and helped to reduce
the number of measures to identify the key variables with the most explanatory power
(Yang & Lin, 2009). The overall objective of CFA was to obtain estimates for each
parameter of the measurement model to produce a predicted variance–covariance matrix
that resembles the sample variance–covariance matrix as closely as possible (Brown,
2015).
This study tested selected relationships posited in the rNIC to refine concepts and
describe the nature of the associations of interest (Grove et al., 2013). CFA ultimately
was used to evaluate the measures in the study and inform the investigator regarding the
strength and direction of the relationship between variables (Gavin, 2008). The CFA also
addressed the first research question regarding the validity and characterization of the
concepts in the rNIC and is an analytic tool for construct validation (Grove et al., 2013).
The results of the CFA provided evidence of the convergent and discriminant validity of
theoretical constructs. Convergent validity is indicated by evidence that different
indicators of theoretically similar or overlapping constructs are strongly interrelated.
Discriminant validity is demonstrated by CFA results showing that the indicators are
theoretically distinct constructs and not highly intercorrelated. CFA provides a more
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robust analytic framework than traditional methods that do not account for measurement
error (e.g., the ordinary least squares approach such as correlation/multiple regression
assumes that variables in the analysis are free of measurement error).
CFA is also used to examine the interrelatedness of the NIC measures and to
determine whether the numbers of variables can be reduced or clustered (Brown, 2015).
CFA is a measure reduction technique that offers a succinct representation of the
covariation among a set of indicators that ultimately resulted in a smaller group of factors
that account for the measured phenomena (Brown, 2015). International Business Machine
(IBM) SPSS Amos Version 28.0 was used to conduct the CFA. The CFA validated the
factors used in the regression model and provided evidence to support removing other
items before testing the relationship between NIC and nurse turnover (Brown, 2015;
Grove et al., 2013).
Logistic Regression
The CFA was used to generate factor weights for the thirteen measures of NIC.
Following the factor analysis, logistic regression was used to evaluate the relationship
between NIC measures and nurse turnover as the single measure of organizational
performance. New composite variables were computed using IBM SPSS Version 28.0 to
produce three composite variables used in the regression model to determine the direction
and relationship between NIC and nurse turnover. The casual model is shown below
(Figure 3.) The logistic regression was selected because there are multiple predictor
variables and a continuous outcome variable (Bruin, 2006).
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Figure 3
The Regression Model of the Revised Nursing Intellectual Capital Theory

Logistic regression was used to evaluate the measures in the study and inform the
investigator regarding the strength and direction of the relationship between variables
because the predictor and outcome variables were all continuous. However, the nurse
turnover outcome variable is reported as a proportion (Gavin, 2008). Proportion data is
considered a fractional outcome bounded by zero and one but may also have values at
both boundaries. Linear regression is not appropriate for a proportional dependent
variable because it can predict results that are less than zero or greater than one
(Villadsen & Wulff, 2018). These values are not logically sound when predicting
proportional outcomes, which occur naturally in many settings and with aggregate and
population-level analyses (Papke & Wooldridge, 1996). Logistic models impose
restrictions on the range of values for a given dependent variable (Ramalho & Ramalho,
2017). The logistic regression analysis was performed using Stata Statistical Software:
Release 17. A fractional logistic regression analysis was used because the outcome
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variable of interest (nurse turnover) is both continuous and proportion. Fractional
outcomes are proportions that are bounded by zero and one as the range of possible
values (Papke & Wooldridge, 1996; Villadsen & Wulff, 2019).
Summary
This study was a secondary data analysis used to evaluate the measures of the
revised conceptual model of NIC Theory. This chapter presented the research design, the
setting, sample, variables, and the data analyses used to assess the nature of the
relationship between measures of nursing intellectual capital and nurse turnover.
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Chapter 4: Findings
This chapter presents the results of the confirmatory factor analysis (CFA) and the
fractional logistic regression conducted to examine the relationship between measures of
nursing intellectual capital and their relationship to nurse turnover. Nursing intellectual
capital was conceptualized as a tripartite model that included three interrelated factors
captured by thirteen indicators. The three factors include nursing human capital (NHC),
nursing relational capital (NRC), and nursing structural capital (NSC).
NHC was operationalized using the following six unit-level measures: 1) the
average highest level of nursing education; 2) the proportion of nurses with a
baccalaureate nursing degree or higher; 3) the proportion of nurses with a current nursing
specialty certification; 4) the average number of years of total professional experience as
a nurse; 5) the average number of years of professional experience of nurses on the
department/current unit; 6) the average hospital tenure of nurses on the current nursing
department/unit.
NRC was operationalized to include the following two indicators: 1) the
proportion of nurses on a unit who participate in nursing committees including unit-based
or hospital-wide shared governance; 2) the proportion of nurses who participate in
voluntary professional development/clinical levels advancement programs.
NSC was operationalized with five indicators including the following: 1) the
average number of hours of continuing education course offerings completed; 2) the
average number of hours of hospital-paid continuing education credit used per employee
on their nursing unit; 3) the proportion of nurses on the unit who have received tuition
reimbursement for either formal nursing education or nursing specialty certification; 4)
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the proportion of nurse educators to all nursing staff on the unit; 5) the total number of
unit-specific or population-specific guidelines, policies, and procedures available to
nurses in the unit.
This chapter is divided into two main sections; the first section describes the study
participants, which included eligible nursing departments evaluated in aggregate.
Descriptive findings are reported as characteristics of participating departments,
including measures of central tendency and descriptive statistics of indicator variables.
The remaining portion of this chapter reports the results of the confirmatory factor
analysis (CFA) and the model testing of the revised Nursing Intellectual Capital Theory
with logistical regression (LR).
Characteristics of Participating Departments
This study included five hospitals and multiple outpatient facilities owned and
operated by a single healthcare system. The organization’s participation included
providing data for extraction by the investigator. Due to multiple data sources with
different formats and structures, a data management plan was utilized to link data files
together and implement inclusion and exclusion criteria. There were 325 units included in
the study. There were 70 (22%) units representing surgical services, including hospitalbased and outpatient perioperative services and short-stay units. There were 55 (17%)
oncology services departments, including inpatient and outpatient infusion centers, and
46 (14%) medical-surgical inpatient units in the sample. There were also 30 (9%)
inpatient obstetric and neonatal units, 25 (8%) cardiovascular services departments, 10
(3%) critical care departments, 7 (2%) emergency departments, and the remaining
departments (25%) represented a variety of service types and patient populations.
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The distribution of data was examined to determine whether the variables were
normally distributed. While the variables reflect continuous data, the aggregate nature of
the data produces a unit-level average for all variables. Table 1 summarizes the
characteristics of participating departments. The measures used in the analysis were
calculated, and 321 out of the 325 units had complete data for the 13 measures of interest,
including the following: 1) proportion of BSN or higher level of nursing education; 2)
proportion of nurses with nursing specialty certification; 3) mean hospital tenure; 4) mean
unit tenure; 5) mean highest nursing education level; 6) mean years of nursing
experience; 7) mean number of required education hours completed; 8) mean number of
hours of continuing nursing education; 9) proportion of nurses receiving tuition
reimbursement; 10) the proportion of nurse educators to total nursing staff; 11) the total
number of clinical and care management guidelines, policies, and procedures; 12)
participation in nursing committees and unit or hospital-wide shared governance; 13)
nurse participation in professional development programs. There were 82 units with an
average length of stay information and 72 with bed size information. These units were
inpatient areas, excluding short stay departments with <24-hour admission with a mean
of 32 beds (SD=19.95) and a mean length of stay of 7.36 days (SD=22.08).
Overall, the mean total years of experience for nurses on the units was 16.52 years
(SD=6.16), with the mean hospital tenure of 6.41 (SD=3.96) years and mean unit tenure
of 3.27 (SD=1.68) years. In departments with nurses, the average age of nurses was 45.5
years (SD=6.48; Range=36.41), with 29.4% holding a bachelor’s degree or higher in
nursing (SD=23.1), and 25.6% (SD=24.4) were certified in their clinical specialty.
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Table 1
Participating Departments – Unit Characteristics
Unit
Characteristic
Service Line

N

%

Behavioral Health
Cardiovascular Service
Clinical Care
Critical Care
Diabetes Education
Emergency Services
GECC
Gi Services
Imaging
Internship
Med-Surg
Neurology
Oncology
Orthopedics
Other Nursing
Outpatient Clinic
Pediatrics
Primary Care
Procedural Services
Rehab
Surgical Services
Trauma
WOCN
Women’s Services

1
25
1
10
3
7
2
7
9
3
46
1
55
2
27
3
2
11
7
1
70
1
1
30

0.3%
7.7%
0.3%
3.1%
0.9%
2.2%
0.6%
2.2%
2.8%
0.9%
14.2%
0.3%
16.9%
0.6%
8.3%
0.9%
0.6%
3.4%
2.2%
0.3%
21.5%
0.3%
0.3%
9.2%

Bed Size
<=25
26-50
51-75
76+
Total Inpatient/Observational
Outpatient/Ambulatory
Total
Age Category

N
30
33
6
3
72
253
325

%
9.2%
10.2%
1.8%
0.9%
22.2%
77.8%
100.0%

N

%

<40 Years
40-50 Years
50+ Years
Total

63
175
87
325

19.4%
53.8%
26.8%
100.0%

Bed Size
Category

Age
Category
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Unit
Characteristic
LOS
Category

N

%

N

%

68
9
4
1
243
325

20.9%
2.8%
1.2%
0.3%
74.8%
25.2%

Length Of Stay (LOS) Category
<=5 Days
6-14 Days
15-30 Days
>31 Days
Outpatient/Ambulatory
Total Units

Study Variables
The rNIC conceptual model proposed relationships between measures of NIC,
including those of nursing human capital (NHC), nursing relational capital (NRC), and
nursing structural capital (NSC). Each of the three concepts was represented by a set of
observed variables. Thirteen measures were included in the analysis, as they represent
known measurable aspects of NIC. The outcome variable, organizational performance,
was captured by nurse turnover. While the indicators used in the study looked at data
across several years, they were compiled and represented as a single measure in time. The
descriptive statistics of the study variables are presented in Table 3.
Nursing Human Capital
In participating units, 29.4% (SD=0.231) of nurses held a BSN or higher degree,
25.6% (SD=0.242) of nurses in the departments were certified, and mean years of total
nursing experience was 16.52 (SD=6.16). Mean unit and hospital tenure was
3.27(SD=1.68) and 6.41 (SD=3.96) years, respectively. Hospital tenure and proportion of
nurses who were certified were both positively skewed, with 1.6 and 1.2, respectively.
The highest level of nursing education and the proportion of nurses who were certified
had a positive kurtosis. Several of the NHC variables were not normally distributed.
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Nursing Relational Capital
Measures of NRC included the proportion of nurses who had participated in
nursing hospital/unit committees and shared governance and the proportion of nurses in a
department who participated in the voluntary clinical levels program for nursing
professional development. The mean participation rate in nursing committee and shared
governance was 1.2% (SD=3.44), and 2.1% (SD=7.5) of nurses participated in the
clinical levels program. Both NRC variables were positive for skewness and kurtosis.
Nursing Structural Capital
NSC was measured using five indicators, including average required education
hours, average continuing education hours completed, the proportion of nurses receiving
tuition reimbursement, the proportion of clinical educators on the unit, and unit or
service-specific policies and procedures or clinical guidelines available for nurses on the
unit. The mean required education hours was 8.74 (SD=2.32), mean continuing education
hours was 80.12 (SD=193.96), and the mean number of policies and procedures was
75.04 (SD=77.73). The average proportion of nurses receiving tuition reimbursement was
14.9% (SD=17.5), and on average educators accounted for 7.0% (SD=16.2) of total
nursing staff. The NSC indicators required education hours, continuing education hours,
the proportion of nurses receiving tuition reimbursement, and the proportion of educators
to total staff are all positively skewed, with large positive kurtosis.
Nurse Turnover
Nurse turnover was the sole indicator of organization performance included in the
conceptual model and evaluated in the study. Overall turnover was 23.4% (SD=23.1).
Total staff turnover had a skewness of 1.3 and kurtosis of 3.1.
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Table 2
Descriptive Statistics of Study Variables
Concept

Indicator Variable

N

Mean

Std.
Deviation

Skewness

Kurtosis

Minimum

Maximum

Nursing
Human
Capital

Highest Level of
Nursing Education

325

2.771987

0.426712

0.385

2.19

1

4

325

0.294415

0.230946

0.59

0.282

0

1.142857

325

0.256213

0.242149

1.195

1.386

0

1.166667

325

16.52

6.157

0.295

-0.569

4

34

325
325

6.41
3.27

3.958
1.678

1.609
0.823

3.528
1.049

1
0

26
10

325

0.012381

0.034325

4.587

29.196

0

0.333333

325

0.020592

0.075039

4.299

19.483

0

0.5

325

8.74

2.319

2.83

6.046

8

16

325

80.12

193.96

6.654

66.182

0

2394

325

0.149039

0.17547

1.818

4.265

0

1

325

0.06996

0.161986

3.917

16.433

0

1

325

75.04

77.725

0.955

-0.66

0

270

325

0.2337

0.23077

1.346

3.079

0

1

Nursing
Relational
Capital

Nursing
Structural
Capital

Organizational
Performance

Proportion of
nurses with BSN
or higher
Proportion of
nurses with
specialty
certification
Total years of
professional
experience
Hospital tenure
Unit tenure
Participation in
nursing
hospital/unit
committees and
shared
governance.
Participation in
professional
development
programs.
Average required
education hours
Average
continuing
education hours
completed
Proportion of
nurses receiving
tuition
reimbursement
Proportion of
clinical educators
on the unit.
Available policies
and
procedures/clinical
guidelines
Total Turnover
Rate
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Evaluation of Model
This section of the chapter will summarize relevant findings to answer the study’s
two research questions based on the testing of the conceptual model of the rNIC and the
predictive model of the relationship between nursing intellectual capital and nurse
turnover.
The first study question sought to identify what measures (indicators) of nursing
intellectual capital, including components of nursing human capital (NHC), nursing
structural capital (NSC), and nursing relational capital (NRC), represent unique
constructs or factors, and which (if any) are redundant. The second study question
evaluated whether nursing units with higher levels of nursing intellectual capital have a
lower level of nurse turnover. While there was minimal missing data in the sample of
nursing departments, some missing data needed to be imputed before conducting the
CFA. In order to generate goodness of fit estimates, IBM SPSS Amos 28.0 generates an
error message for missing values, so the missing values were imputed in IBM SPSS 28.0
before running any estimations to test the measurement model. AMOS 28.0 imputes
missing data by selecting the "estimate means and intercepts" box on the "Estimation" tab
in the "Analysis properties" menu. This setting triggers the maximum likelihood
estimation, which generally performs similarly to alternate multiple imputation methods
including imputation based on mean or median value (Arbuckle, 2021).
Confirmatory Factor Analysis
The CFA was used to evaluate and test the measurement model of nursing
intellectual capital used in the rNIC conceptual model to identify the NIC factors that
account for the variation and covariation among the set of thirteen indicators (Brown,
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2015). To test the measurement model, IBM SPSS Amos 28.0 required that the loading
of one indicator be constrained at 1.0. The measurement model and factor loadings can be
reviewed in Figure 4 below. The indicator loadings on the NHC concept variable were
statistically significant for the proportion of certified nurses (nhc_3), hospital tenure
(nhc_4), unit tenure (nhc_5), and proportion of nurses with BSN or higher (nhc_6).
Figure 4
The Measurement Model of Revised Nursing Intellectual Capital Theory

The fit indices for the model indicate an overall poor fit. The model was only
fairly fitted to the sample data, and the next step in the CFA is to review the modification
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indices for the areas of poor fit and possible adjustments to improve model fit (Shek &
Yu, 2014). The goodness-of-it criteria are provided in Table 3. A review of the AMOS
modification indices did not reveal any opportunities to modify the model to improve the
overall fit indices of the model. According to Arbuckle (2021), the indices allow the
researcher to evaluate multiple potential modifications at once. The suggested
modifications should result in smaller χ2 values which would indicate improved overall
fit. Atheoretical modifications to the conceptual model can simply represent artifact
characteristics of the data because they are completely determined by the data and are not
rooted into any theoretical construct. The suggested modifications ultimately did not
improve model fit.
Table 3
Goodness-Of-Fit Statistics for the rNIC Measurement Model
Model tested
Model
Performance
Criterion for
goodness of fit

χ2

Df

p

CFI

TLI

NFI

RMSEA

520.61

60

0.000

0.437

0.268

0.419

0.154

-

-

>0.05

³0.90

³0.90

³0.90

£0.10

There was also a significant covariance found between the error terms for two
indicators of NSC (see Table 4 below), including the error terms for nsc_2 and nsc_5,
which represent mean required education hours and the total unit or service-specific
policies, procedures, or clinical guidelines. This suggests that there is a shared
unaccounted variance between the error terms.
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Table 4
Covariances

NHC
<-->
nsc_2Error
<-->
Note: p<0.001=***

NSC
nsc_5Error

Estimate
-302.113
48.862

S.E.
65.639
12.130

C.R.
-4.603
4.028

P
***
***

The NHC, NRC, and NSC concepts were all brought forward for subsequent
model testing of the relationship between NIC and nurse turnover using a fractional
logistic regression model. To prepare for the regression analysis, composite variables
were created using the factor weights generated from the CFA. The NHC_Factor,
NRC_Factor, and NSC_Factor were computed using IBM SPSS 28.0 with the weights in
Table 5. To calculate NHC_Factor, the factor score was multiplied by the value of each
indicator of the factors. The resultant variable is a composite score of NHC that will be
used in the regression analysis. The factor weights for both NRC measures were very
low, and although not statistically significant, they were also brought forward into the
testing of the structural model.
Table 5
Factor Score Weights
Indicator

Factors Score Weight

Label

Name

NHC

NRC

NSC

Total_Exp
Highest_Ed
Per_Cert
Hosp_Tenure
Unit_Tenure
Per_BSN
Per_Comm
Per_NEXT
CNE_Hours
Req_Ed
Per_Tuition
Per_Educ
Total_Policies

nhc_1
nhc_2
nhc_3
nhc_4
nhc_5
nhc_6
nrc_1
nrc_2
nsc_1
nsc_2
nsc_3
nsc_4
nsc_5

1.752
0.362
-3.082
0.621
0.527
-2.189
-

0.001
0.003
-

3.169
-60.405
-209.063
-65.458
-1.106
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The result of the CFA suggests that the rNIC model, as designed, was not a good
fit for the sample data. The χ2=520.612 with a p-value of 0.000 tells us the null
hypothesis H10 cannot be rejected. This means that the H10. is true and that rNIC does not
fit the proposed data structure well. However, χ2 is affected by sample size both by large
and small sample sizes that can both be associated with a poor fit. More complex models
with many indicators may also tend to have larger χ2 values. Chi-square is also affected
by the distribution of variables, and highly skewed and kurtotic variables increase values
(Shi et al., 2019). The NHC indicators were the least skewed and kurtotic of all NIC
indicators (skewness from 0.295 to 1.609; kurtoses from -0.660 to 3.528). The NRC and
NSC indicators were overall not normally distributed. Because the data was extracted
from administrative data sources, there may also be lack of fit because of possibly
unknown, omitted variables. The measures used in the rNIC were also used in the
original NIC model. Omission of variables may make it difficult to reproduce the
correlation or covariance matrix perfectly (Covell & Sidani, 2013c; West et al., 2012). In
addition, rejecting H10 means that at least one covariance is not well predicted by the
model. The χ2 statistic depends heavily on the sample size and a normal distribution, so
this χ2 is not a good indicator of goodness of fit for the model. The RMSEA and TLI (see
Table 6) are both sensitive to model misspecifications but less sensitive to variables and
sample size distribution. Nonetheless, neither indicated good fit of the model, which
means that the lack of fit is more likely due to model misspecification (Toman, 2014).
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Table 6
Goodness-Of-Fit Statistics for the rNIC Measurement Model
Model tested
Model
Performance
Criterion for
goodness of fit

χ2

Df

p

CFI

TLI

NFI

RMSEA

520.61 60

0.000

0.437

0.268

0.419

0.154

-

>0.05 ³0.90

³0.90

³0.90

£0.10

-

The rNIC is a first-order model built on the premise that the observed variables
are only influenced by one latent variable level. Given that the CFA did not fit the model
on multiple measures of goodness of fit, it is often appropriate to respecify the model and
fit the data to a revised model and then reevaluate the fit (Shek & Yu, 2014). Based on
the fit diagnostics, the model was re-specified adding two covariance lines between error
terms. Since these covariances involved indicators from the same factor it was assumed
that some portion of the error is non-random and due to overlapping content (Boichat et
al., 2018). The model was adjusted, allowing these errors to co-vary. This approach used
the Amos modification indices (MI) to add covariance paths when MI values were >80
for covariance or MI>50 for regression weights (Shek & Yu, 2014). The covariance paths
are only included for connections between indicators of the same latent variable, which is
why the error terms were connected between highest level of nursing education and
proportion of certified nurses, and between required education hours and total unitspecific policies, procedures, and clinical guidelines. This did improve the fit somewhat,
although still not to an acceptable level of fit to validate the factorial structure. Another
model modification was also made, to remove the NRC latent variables, however this did
not improve the model fit. The final specified CFA model included NHC, NRC, and NSC
latent variables and all thirteen associated indicators (see Figure 4). Although evidence
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supports a tripartite structure to intellectual capital, the factor analysis did not support the
structure. The study did not confirm the hypothesized three-factor structure of NIC.
However, further modifications of the factor structure attempted to reduce the model to
first a two-factor and then to a one-factor structure, although neither improved the fit.
These modifications rendered AMOS unable to identity a model with the single factor or
two factor structure. The purpose of this exercise was to demonstrate that revisions of a
model should be based on prior research or theory. According to Brown (2015),
respecified models should be interpreted with caution especially in instances where
substantial changes have been made to the initial model. For this reason, the original
rNIC was not modified despite the lack of overall fit of the model. The tripartite model
was ultimately brought forward for model testing.
Fractional Logistic Regression
Logistic regression was performed to answer the second research question
regarding the relationship between nursing intellectual capital and nurse turnover. The
logistic regression model is in the following format:
logit(y) = log(y/(1-y)= β0 + β1*NHC_Factor + β2*NRC_Factor + β3*NSC_Factor
The fractional regression allows for 1 ³ y ³ 0.
Table 7 presents the regression coefficients for the logistic regression model of
the rNIC. The NHC_Factor was statistically significant (b=-.0212; p=0.008), as was the
NSC_Factor (b=-.00024; p=0.041). There is a negative association between NHC and
NSC and total nurse turnover, meaning that as levels of both increased, this was
associated with lower levels of nurse turnover. NRC was not statistically significant
(b=186.364; p=0.616). The overall Wald χ2=7.91 was statistically significant for the
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(p=.0479) for the logistic regression. This means that there is evidence to reject the null
hypothesis that there is no difference in nurse turnover rates with varying levels of NIC.
We reject the null hypothesis that an individual predictor’s regression coefficient is zero
given the rest of the predictors are in the model (Murteira & Ramalho, 2016). Table 7
presents the details of the fractional regression model. Thus, when there is a one-unit
increase in nurse turnover, the expected change in log odds for NHC_Factor is -0.212.
The NSC_Factor would have a -0.00024 change in log odds.
Table 7
Fractional Regression Coefficients
Fractional Logistic Regression
Log pseudolikelihood=-175.65788
Coefficient std. err.
NHC_Factor -.0211956
.0080165
NRC_Factor 186.3637
371.8106
NSC_Factor -.0002443
.0001196
_cons | -.8242607
.1671199

z
-2.64
0.50
-2.04
-4.93

Number of obs =325
Wald chi2(3) =7.91
Prob > chi2. =0.0479
Pseudo R2. =0.0058
P>|z|
[95% conf interval]
0.008
-.0369076 -.0054836
0.616
-542.3716 915.0991
0.041
-.0004786 -1.00e-05
0.000
-1.15181 -.4967117

Summary of Findings
The CFA and logistic regression results suggest that the conceptual model of
rNIC does not well represent the sample data used in this study. While the NHC and NSC
variables were statistically significant, the NRC variables were not statistically significant
in the CFA or the structural model tested in the logistic regression. They provide little to
no explanatory value. It is logical to adjust the model and drop the NRC_Factor so that
only NHC and NSC factors are the predictor variables of nurse turnover. In this final
model, the NHC_Factor (b=-.0205; SE=.008; p=0.009) and NSC_Factor (b=-0.0002;
SE=.0001; p=0.046) were both negatively associated with nurse turnover. The overall
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Wald test (χ2=7.68; p=0.0215) for the revised model that dropped the NRC_Factor is also
statistically significant. Thus, when units have higher levels of NIC including NHC and
NSC, nurse turnover is lower. Organizations want to balance NIC to maximize
organizational performance so that levels of NIC are high while nurse turnover is low.
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Chapter 5: Conclusions, Implications, and Recommendations
The purpose of this study was to test the measurement model of the Revised
Nursing Intellectual Capital Theory (rNIC) and to evaluate the relationship between
measures of nursing intellectual capital (NIC) and nurse turnover. This study was a crosssectional predictive correlation study designed to validate the conceptual model of the
rNIC and the number of factors, the pattern of factor loadings, and any appropriate
correlated indicators using a Confirmatory Factor Analysis (CFA) (Brown, 2015). The
CFA also allows for the specification of relationships among the indicator which may be
of significance. In addition, the study tested the proposed relationships between nursing
intellectual capital as a tripartite model and total nurse turnover using logistic regression.
While the sample used in this study used multi-year data, it was compiled as a single
measure in time. This was intentional to include a large enough sample that would
capture expected and unexpected changes in external and internal factors of an
organization that might impact nursing knowledge, skills, and abilities, including nursing
educational preparation, local market forces, staffing needs, and any nurse turnover
variability.
This study evaluated the individual measures and factors of rNIC and the
relationship between rNIC and organizational performance. The study looked at 325
nursing departments from across a five-hospital system. The study included thirteen
measures of NIC includes six indicators of nursing human capital (NHC), two indicators
of nursing relational capital (NRC), and five indicators of nursing structural capital
(NSC). The NIC indicators are presented in Table 8.
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Table 8
Indicators of Nursing Intellectual Capital

•
•
•
•
•
•

Nursing Human Capital
(NHC)
Highest Level of Nursing
Education
Proportion of nurses with
BSN or higher
Proportion of nurses with
specialty certification
Total years of
professional experience
Hospital tenure
Unit tenure

Nursing Relational Capital
(NRC)
• Participation in nursing
hospital/unit committees and
shared governance.
• Participation in professional
development programs.

•
•
•
•
•

Nursing Structural Capital
(NSC)
Average required education
hours
Average continuing
education hours completed
Proportion of nurses
receiving tuition
reimbursement
Proportion of clinical
educators on the unit.
Available policies and
procedures/clinical
guidelines

While the assumptions of the CFA were met prior to running measurement model
estimates in SPSS AMOS 28, the overall fit of the rNIC model was poor. Fit indices are
often characterized as falling into one or more of the following categories: absolute fit, fit
adjusting for model parsimony, and comparative fit. The χ2 is a measure of absolute
model fit. 520.61 with a p=0.000. Since the probability value of the chi-square test is
smaller than the .05 level as used by convention, the null hypothesis that the model fits
the data would be rejected (Brown, 2015). The root mean square average error of
approximation (RMSEA) evaluates the model adjusted for parsimony. RMSEA scores
should be close to 0 when the fit of the model is good and values greater than zero
indicate a less than perfect fit. Comparative fit index (CFI) and the Tucker–Lewis index
(TLI) are both comparative fit indices that have less stringent criteria for evaluating
model fit. Both CFI and TLI have a range of zero to one with values closer to one
indicating a good model fit (Brown, 2015).
This study did not confirm that the measurement model precisely fits the sample
data. However, there are several possible explanations for poor model fit unrelated to
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misrepresentation of the conceptual model. One key aspect of CFA evaluation is the
ability of the parameters from the measurement model to reproduce the observed
relationships among the indicators (Brown, 2015; Shek & Yu, 2014). While the tripartite
model of NIC proposed in the rNIC did not fit the sample data, the logistic regression
supported the relationship between NIC and nurse turnover. However, only the NHC and
NSC factors were associated with changes in total nurse turnover. The NRC factor was
not statistically significant, and when dropped from the structural model, this improved
the overall strength of association between NIC and nurse turnover. This chapter will
review the findings, discuss the generalizability of the findings, and the relationship of
this study’s findings to previous research in NIC theory. Implications for theory
development, research, practice, and policy will also be discussed.
Generalizability of Sample
This study was a secondary data analysis of existing data tied to human resource
databases and learning management systems utilized for administrative purposes. Due to
the source of information, it was expected that the response rate for department-level
indicators would be high for the NIC measures and nurse turnover outcome variable
(McGillis Hall et al., 2006). The availability of data on unit characteristics was much
more limited. Bed size and length of stay measures were only applicable to inpatient
units. However, many participating departments were procedural, offering emergency
services or physician office practices. The unit characteristics were included to aid in
interpreting the generalizability of the studying findings rather than as indicators in the
rNIC model. In the United States, prior studies of NIC were done solely in Canada,
limiting generalizability to healthcare systems like the United States that are structured
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differently in terms of having public and private sector healthcare, including a large
network of private insurers (Covell & Sidani, 2013a).
The unit of analysis for the study was the nursing department. The overall mean
age per unit was 45.5 years and each department reported that 29.4% of nurses were
BSN-prepared or higher nurses. While 2020 national estimates of the age distribution of
nurses report a median age of 52 years with 53% of nurses 50 years or older, the study
sample reports 54% of nurses are within the 40–50-year-old range because departmental
averages underestimate the age in the sample. After all, all unit results are already
reported as averages. Of the 325 departments, 188 were inpatient units (57.8%), and 137
(42.2%) were ambulatory care. According to Smiley et al. (2021), this is consistent with
the 2021 National Nursing Workforce Study that reported that 54.8% of nurses are
employed in hospital settings. The decision to include ambulatory care was intentional
because many services are now preferentially provided in ambulatory care settings as
patient volumes are shifting from inpatient to outpatient areas (Schneider et al., 2017).
Research Question 1
Nursing Intellectual Capital Measures
The first research question focused specifically on identifying the best and most
parsimonious set of measures that captured the concept of NIC, including NHC, NRC,
and NSC.
Nursing Human Capital Measures
This study used six nursing human capital measures, including total years of
nursing experience, highest nursing education level, the proportion of certified nurses,
hospital tenure, unit tenure, and the proportion of nurses with a bachelor’s degree or
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higher. In the study sample, nursing departments had an average of 16.52 years of
professional experience, 6.4 years of hospital tenure, and 3.27 years of experience on the
current unit. In addition, 25% of nurses were certified in their clinical specialty. Of the
NHC measures, the proportion of nurses with specialty certification, the proportion of
nurses with BSN or higher, hospital tenure, and unit tenure were statistically significant.
The average percent of nurses with a BSN or higher was 29.4%, which is much lower
than the 62.8% average reported from national nursing workforce data from 2020
(Smiley et al., 2021). It is most likely that there was an underreporting of the highest
educational level in the sample.
Nursing Relational Capital Measures
There were two nursing relational capital measures used in the study, including
the proportion of nurses participating in unit-level or hospital-wide committees and
workgroups and the participation in the nursing clinical levels program. The importance
of nursing relational capital is the flow of knowledge resources between nurses, which
directly results from effective communication to disseminate shared knowledge (Sokolov
& Zavyalova, 2020). These indicators were the most difficult to measure in the sample
because there was not a central data repository for this information. The investigator
reviewed meeting minutes and rosters to determine the participation in committees and
nursing shared governance to estimate department-level participation. However,
participation was likely underreported. In retrospect, this indicator would have been
better collected via a direct survey of nurses and nurse administrators. The participation
in the clinical levels program may have been a poor indicator of social capital and may be
a more appropriate indicator of nursing structural capital. NRC may have been better
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captured by looking at nurses’ participation in external professional organizations as a
better reflection of the knowledge resources tied to professional and personal networks
(Sokolov & Zavyalova, 2020).
Nursing Structural Capital Measures
There were five nursing structural capital measures used, including paid
continuing education hours, paid required education hours, the proportion of nurses
receiving tuition reimbursement, the proportion of educators to overall staff on a unit or
department, and the total number of department-specific policies, clinical guidelines, and
procedures available to nurses in a clinical department. None of the NSC measures
evaluated with the CFA were statistically significant. These measures reflect knowledge
resources that are owned by the organization (Subramaniam & Youndt, 2005).
Conclusions
The hypothesized first-order model consists of nursing intellectual capital that is
represented by three factors including nursing human capital, nursing relational capital,
and nursing structural capital (Covell & Sidani, 2013b, 2013c; Shek & Yu, 2014). The
conceptual model and factor structure of the rNIC was not supported. There are several
possible reasons that this occurred. The measures may not have accurately reflected the
concepts proposed in the model. The study used a convenience sample based on exiting
data sources that were used for administrative rather than research purposes. The
measures may have been better captured through a direct survey of nurses and nurse
administrators to identify to avoid sole reliance on administrative data sources.
Intellectual capital is referred to as an intangible asset (Rondeau & Wagar, 2017). The
indicators may measure more than one of the concepts. This could be one reason for a
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poor-fitting result due to too many or too few indicators or the incorrect specification of
indicators and factors.
Intellectual capital has been a research focus as knowledge-intensive industries,
like the United States healthcare system, are a critical value-creating resource for
healthcare organizations (Dzenopoljac et al., 2017). The decision to revise the NIC theory
was to build upon the early work to develop the middle range theory including the
measurement and structural models of NIC. This model's value is that it is designed to aid
healthcare organizations in determining how to allocate and manage resources to harness
individual and collective nursing knowledge to become high-performing healthcare
entities (Rondeau & Wagar, 2017). The NHC and NSC indicators used in this study
include relational capital and other nursing human capital and structural capital measures
that were not used in the NIC. NIC is not a fixed construct, but it is a highly contextual
knowledge resource associated with knowledge management and human resource
management (Nahapiet & Ghoshal, 1998). The interaction between NHC and NSC and
their impact on organizational performance is reflected in organization-wide human
resource practices. Human capital can interact with structural or relational capital to
enhance organizational performance. The human knowledge, skills and competencies
may not be optimally effective unless NHC interacts with a right culture (NRC), and
effective process, policies, and procedures (NSC). HRM refers to the employment
systems that include policies and procedures intended to maximize employee
performance and commitment to meet organizational goals (Alagaraja, 2012). HRM
activities are considered a part of the infrastructure of HRM and KM that supports
knowledge development within healthcare organizations (Bontis et al., 2018).
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While the resources that comprise human, structural, and relational capital may be
unique to each organization, the IC perspective considers that the organization generates
and mobilizes knowledge by converting one capital resource into another (Roos et al.,
2005). Knowledge management (KM) activities are the initiatives taken to identify,
develop, and share internal knowledge resources (Hatch & Dyer, 2004). Ultimately,
measuring IC aims to allow management to monitor the performance of the
organization's knowledge resources and the effectiveness of KM activities over time
(Mouritsen, 2009; Mouritsen et al., 2002). Relational capital also creates value through
networks that connect knowledge resources within the organization. Networks also
facilitate learning opportunities and knowledge transfer between individuals within and
outside of an organization (Paoloni et al., 2020).
The conceptual model of rNIC (see Figure 2) describes human resource
management (HRM) activities as the recruitment, retention, and staffing processes that
compromise the core human resource functions to train and develop the staff, evaluate
their performance, reward them, and create a culture of learning (Edvardsson, 2008). KM
activities include knowledge creation, integration, and sharing (Bontis & Fitz-enz, 2002).
KM aids healthcare organizations in creating processes that harnesses and support
knowledge development and transmission of intellectual capital. HRM functions are not
always aligned with knowledge generation and dissemination. In healthcare
organizations, HRM practices should positively impact KM to improve organizational
performance. The model did not include the concept of knowledge management. KM
increases staff competence and problem-solving capabilities, impacting the
organization’s ability to improve performance (Sallis & Jones, 2002). KM enables nurse
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leaders to create NSC in the form of a set of policies, procedures, and clinical guidelines
to share intellectual capital and enhance healthcare delivery to improve organizational
outcomes. KM takes the expertise of experienced nurses, allows is to be disseminated via
teaching, learning, and other knowledge structures that support the development of
shared knowledge resources.
Research Question 2
Relationship between NIC and Nurse Turnover
While the measurement model of rNIC had a poor overall goodness of fit, the
model (as designed) was ultimately tested using a logistic regression for fractional
outcome variables. Significant relationships were identified between nursing human
capital (p=0.008), nursing structural capital (p=0.041), and nurse turnover. Both NHC
and NSC were negatively correlated with nurse turnover which means that an increase in
NIC resulted in a decrease in nurse turnover. The regression analysis was used to test
hypothesis H20 that there was no difference in nurse turnover between units with higher
levels of NIC than those with lower levels. The relationship between NIC and nurse
turnover was statistically significant overall (p=0.048). Thus, we can reject the null
hypothesis that there is not a relationship between levels of NIC and nurse turnover.
While the overall relationship is significant, the latent variables of NRC were not
statistically significant (p=0.616).
The relationship between the NHC_Factor and nurse turnover was strongest. This
finding was consistent with prior research that found that organizations with high
turnover had low levels of NHC (Rondeau et al., 2009). The NHC_Factor variable is a
composite variable derived from the factor weights generated from the CFA. The factor
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includes all six measures of nursing human capital including the highest level of nursing
education, the proportion of nurses with BSN or higher, the proportion of nurses with
specialty certification, total years of professional nursing experience, hospital tenure, and
unit tenure. The NSC_Factor included five measures: the average required education
hours, the average continuing education hours completed, the proportion of nurses
receiving tuition reimbursement, the proportion of clinical educators on the unit, and the
available unit-specific policies and procedures clinical guidelines. This result is
consistent with prior research that showed significant associations between high levels of
human capital and organizational performance (Bontis & Fitz-enz, 2002). Human capital
is a primary component of intellectual capital, along with structural capital, which
contains knowledge resources extrinsic to employees. While relational capital is that
knowledge embedded in relationships between employees, customers, and outside
entities, the relationship between included measures of NRC did not validate this
construct's relationship to organizational performance. Prior research suggests that
relational capital is a key determinant of the effectiveness of human capital, however, this
study did not provide any direct evidence of this relationship.
The included measures did not well capture the role of NRC. According to Asiaei
et al. (2020), relational capital also refers to the value that arises from an organization’s
external relationships and networks, including a wide range of parties such as
government, customers, schools, and other partners (Edvinsson & Malone, 1997; Roos &
Roos, 1997). The construct used in the rNIC was much more restricted and may have
omitted essential context to validate the relationship. External networks, including
nursing specialty organizations and general nursing associations might also support
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organizational knowledge management efforts by providing additional resources or
integrating knowledge from external sources (Hargadon & Sutton, 2000). The measures
of NRC included in this study were not a good representation of the concept of relational
capital.
While the CFA did not support the factorial structure for nursing structural
capital, the regression analysis supported that relationship between NSC and nurse
turnover. These findings are consistent with previous research to support the relationship
between NSC and organizational performance (Bontis, 1998; Nick Bontis, 1999; N.
Bontis, 1999). There are varying definitions of structural capital in the literature.
According to Inkinen (2015), structural capital refers to the organizational factors that
assist human capital to perform. Structural capital is not just the knowledge owned by an
organization. However, it also includes employee support mechanisms and structures,
knowledge-based technology, procedures and processes, culture, methods, business
development plans, intellectual property, and business strategy (Bollen et al., 2005; Chen
et al., 2004). Structural capital promotes innovation by providing a (collective)
infrastructure for knowledge development practices (Kianto et al., 2017).
Conceptual and methodological challenges may have influenced the results of the
analysis. The concepts included in the rNIC were derived from the literature including
intellectual capital research and empirical knowledge related to nursing knowledge,
skills, and abilities. The use of administrative data likely impacted the operationalization
of concepts especially specific to nursing structural and nursing relational capital. The
conceptual model of the rNIC reflects the importance of the relationship between
employees as knowledge creators and holders and organizational performance. Nursing
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intellectual capital describes the three aspects of individual and collective nursing
knowledge: human capital, relational capital, and structural capital (Covell & Sidani,
2013a). Nursing human capital measures represent individual and collective nursing
knowledge. NHC describes employee-based capabilities including professional
experience, educational attainment, organizational tenure, and training. Organizationspecific capital represents non-human storehouses of knowledge (Bontis & Crossan,
1999; Inkinen, 2015). Relational capital refers to the value that arises from external
relations and networks, including broad range of partners (Edvinsson & Malone, 1997;
Roos & Roos, 1997). Given the definitions and prior research, the study’s finding may
have been impacted by measurement factors and the level of analysis. The unit of
analysis was the nursing department, although prior research looked at organization-wide
intellectual capital, this study evaluated NIC as a departmental rather than an
organizational construct. Thus, the lack of statistically significant associations between
indicators and their factors may have impacted by the level of analysis in the study.
Limitations of the Study
Limitations for this study include the data sources and the reliance on a
convenience sample. There may have been a selection bias since all participating
hospitals were community hospitals in the same geographic region. Data regarding unit
characteristics were only available for inpatient units. The sample may not have been
representative of nursing departments at hospitals throughout the United States. The
reliance on administrative data may have caused the concepts presented in the rNIC to be
misrepresented by the available indicators. The data may have also underreported
indicators of NIC due to incomplete data for all 325 available nursing departments. In
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addition, the decision to use aggregate data may have complicated the analysis because
there are both organizational and individual level characteristics that explain
organizational performance. These multilevel characteristics may include intrapersonal,
interpersonal, and organizational factors that interact with each other. The decision to use
unit level, aggregate data does not account for the inherent multilevel nature of the data
and the role of the organizational control in shaping performance (Chae et al., 2020).
According to Kozlowski and Klein (2000), individual nurses are exposed to common
experiences, features, processes, and that over time that they develop consensual views
through interacting and sharing.
Strengths of the Study
The study design and implementation had several strengths, including the
uniformity in data collection process and format of variables of interest. The variable
definitions were also consistent due to shared organization-wide data systems and data
sources. To account for seasonal variation in hiring practices and turnover, data was
averaged over three fiscal years. An additional strength of this study is that it is a novel
study of nursing intellectual capital theory in the U.S healthcare system.
Implications
The implications of the study’s findings along with recommendations will be
discussed below. The implications will focus on ongoing theory development, nursing
policy and practice, and recommendations for future research.
Nursing Intellectual Capital Theory
The Nursing Intellectual Capital theory provides a measurement and structural
model to characterize the relationship between nursing knowledge and patient and
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organizational outcomes (Covell & Sidani, 2013a). Prior to the NIC theory, the link
between nursing knowledge and organizational outcomes had been atheoretical and often
lacks empirical evidence (Sidani et al., 2010). There remains a need to develop other
nursing theories that describe the relationship between nursing knowledge and
organizational outcomes. To accurately measure a phenomenon of interest, the
phenomenon needs to be clearly defined. Intellectual capital, including nursing
intellectual capital, represents a topic with conceptual clarity and without a universal,
precise definition (Dzenopoljac et al., 2017). One of the goals of this study was to better
define NIC. Nursing knowledge has been referred to as “black-boxed” because caregiver
knowledge, skills, and abilities interact in a way that is often not visible to patients
(Latour, 1999; Sturman, 2006). The value of nursing knowledge has historically been
challenging to characterize. The difficulty in measuring nursing knowledge has not
diminished the increasing importance of identifying the relationship between knowledge
resources and organizational performance (Ubeda-García et al., 2013). The knowledge
and skills possessed by an organization’s workforce has become more important to
performance and competitiveness. While researchers in organizational behavior,
economics and accounting have successfully measured intellectual capital, this is one of a
few studies that have measured NIC within hospitals in the United States. The research
contributes to the advancement of the science of measuring the value of nursing care, and
future studies should be conducted in additional geographically diverse areas in the
United States.
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Nursing Policy & Practice
The findings of this study suggest that nursing units with higher levels of nursing
intellectual capital have higher retention rates for direct care nurses. In the context of this
study, NHC and NSC are both associated with higher levels of intellectual capital
including employing staff with a higher proportion of nurses with a bachelor’s degree or
higher and those with a nursing specialty certification. Total experience and longer
hospital and unit tenure are both associated with lower levels of nurse turnover. NHC
reflects the individual level knowledge, while NSC reflects the organization-managed
knowledge resources and infrastructure. There appears to be a synergy between nursing
knowledge and the knowledge management activities captured into the NSC indicators.
Knowledge management (KM) involves “strategy-oriented inspiration and enhancement
of knowledge workers in developing, promoting, and using their ability in understanding
and interpreting the available knowledge and information from different sources of
information” (Ghosh & Scott, 2007, p. 9). The NSC indicator likely included measures of
KM including proportion of nurses receiving tuition reimbursement, paid required
education hours, and continuing nursing education hours. The findings are consistent
with Guthrie (2001) who argued that human resources are an investment, not an expense,
with human capital being a key asset. Therefore, defining structural capital in the
healthcare context should include policy procedures, organizational routines, information
systems and other contracted technological services that improve the efficiency and
effectiveness of care (Manes-Rossi et al., 2020).
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Future Research
Future studies in NIC should identify alternate methods to measure NRC
including directly surveying bedside nurse, clinical educator, and nurse managers
regarding their involvement in nursing affairs at the organizational and unit-level, as well
as participation in local and national nursing professional organizations. In addition,
future research could also utilize the NDNQI RN Survey with Practice Environment
Scale to capture additional NHC, NRC, and NSC measures (Gajewski et al., 2010). The
RN Survey includes individual and organizational level data on the nursing practice
environment and job satisfaction.
The rNIC did not attempt to measure the association between human resource
management strategies, knowledge management, and nursing intellectual capital. The
signiﬁcant role that human resource management can play in allowing an organization to
remain competitive has been increasingly recognized by scholars and practitioners alike.
Workplace learning and continuous improvement are now considered essential for an
organization to be competitive. KM initiatives can impact organizational performance
and decrease employee turnover if they align with HRM activities within an organization
(Bontis & Fitz-enz, 2002). This is an important consideration as the role of HRM and
KM were not explored in this study, and the role of KM and its relationship to structural
capital should be further explored. The concept of NSC should be refined to potentially
exclude any KM activities as structural capital indicators. Previous studies have
suggested that HRM activities are important in the development of intellectual capital
because the success of healthcare organizations is achieved through combining clinical
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and non-clinical knowledge, skills, and abilities to include professional and interpersonal
skills (Manes-Rossi et al., 2020).
Given that the study used a convenience sample and relied exclusively on
administrative data sources, it would be prudent to repeat with a much large sample size.
Future studies should couple nursing demographic data with intellectual capital
questionnaires to measure nursing relational and structural capital at the individual and
department levels.
The importance of understanding how to measure and track levels of NIC within
an organization is an antecedent to trying to understand how NIC impacts patient
outcomes and quality of care. Given that turnover is a major factor affecting the retention
of human capital, it is important to investigate its antecedents. As such, it is argued that
as organizational performance decreases, some, especially highly educated, tenured
employees may voluntarily leave the organization. Therefore, a negative business
performance-turnover relationship exists (Bontis & Serenko, 2009). However, this study
focused on deepening the understanding of the best indicators of NIC and the relationship
between NIC and organizational performance, rather than on better understand the role
of nursing knowledge in shaping patient outcomes.
Nurse turnover is an indicator of organizational performance; however, it is also
an antecedent to overall performance for healthcare organizations. NIC is associated with
patient outcomes, patient satisfaction, and financial viability. All indicators are tied to
patient outcomes and the cost of doing business including ongoing hiring and training
costs for nurses. From the human capital and KM, turnover is a major factor affecting the
retention of internal human capital, it is important to investigate its antecedents. As such,
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it can be argued that as organizational performance decreases, the overall level of
intellectual capital decreases through the voluntarily turnover of employees from an
organization.
Summary
The results of this study provided some empirical support of the rNIC. While the
tripartite model of NIC was not validated, there was validation of the NHC and NSC
constructs used in the model. Although the study did not validate all the theory’s
propositions, it can contribute to the advancement of the nursing science of nursing
knowledge and organizational performance. The indicators of NHC, NRC, and NSC may
not have represented their respective concepts. Additional work is needed to identify and
fine tune additional measures that more accurately reflect the concepts. The operational
definitions of NRC should be revised to include measures of the organization’s external
relationships and networks, including those with professional nursing organizations,
schools of nursing, and engagement with external partners related to information sharing
and knowledge development (Edvinsson & Malone, 1997). The indicators of the NSC
should be revised to reﬂect use of electronic knowledge resources including nursing
standards of practice, pharmacy and therapeutic databases, and additional clinical
knowledge structures that are available to nurses (Covell & Sidani, 2013b). In the
meantime, there is empirical evidence to support the organizational value of nursing
intellectual capital to organizational performance. Future research should explore NIC in
the context of organizational KM and HRM practices. Knowledge-based theory views
knowledge as an organizational asset, and knowledge acquisition, sharing, and
application are the primary mechanisms organizations can use to strategically develop
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people and processes in knowledge-intensive industries like health care (Workineh &
Tufa, 2020).
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Appendix A: Study Variables, Indicators, and Definitions in rNIC
Concept
1. Nursing
Human
Capital

Indicator Variable
Highest Level of
Nursing Education

Empirical Definition
The highest level of nursing education achieved by a nurse
includes a Diploma, associate degree in Nursing, Bachelor's
Degree in Nurse, Master's Degree in Nursing, and Doctorate in
Nursing degrees.
% nurses with BSN or higher level of nursing education

Data Type
Numeric

% nurses with current nursing specialty certification including
nursing-specific and multi-disciplinary certifications so long as
the certification reflects the content knowledge of a given
nursing specialty.
The number of years a professional experience as a nurse.

Numeric

The number of years of professional experience as a nurse in
the current organization.
The number of years of professional experience as a nurse in
the current nursing department/unit.
The average number of hours nurses have participated in
continuing nursing education courses.

Scale

Average
continuing
education hours
completed
Proportion of
nurses receiving
tuition
reimbursement
Proportion of
clinical educators
on the unit.
Available policies
and
procedures/clinical
guidelines
Participation in
nursing
hospital/unit
committees and
shared
governance.
Participation in
professional
development
programs.

The number of hours of paid required education credit used
per employee on their nursing unit.

Scale

The numbers of nurses currently receiving tuition
reimbursement for either formal nursing education or nursing
specialty certification.

Scale

The ratio of nurse educators to total nursing staff on the unit.

Scale

The numbers of unit-specific or population-specific policies
and procedures

Scale

The number of employees who participate in unit-based or
centralized shared governance activities on a given unit.

Scale

The number of employees who participate in the clinical levels
program for bedside nurses.

Scale

The proportion of permanent, direct care unit nursing staff that
separate (leave their position) during the quarter for any
reason. Turnover rates include all separations (see definition of
separation below), whether the nurse left the hospital, left their
position on the unit for one on another unit, left direct care for
a non-direct care position, or changed from permanent to per
diem or PRN. NDNQI® reports rates as both numbers of
employed full-time and part-time staff and as full-timeequivalents (FTEs).

Scale

Proportion of
nurses with BSN
or higher
Proportion of
nurses with
specialty
certification
Total years of
professional
experience
Hospital tenure
Unit tenure
2.

3.

Nursing
Structural
Capital

Nursing
Relational
Capital

Average required
education hours

1.

Organizational
Performance

Total Turnover
Rate

4.

Unit
Characteristics

Service Line/Type

Numeric

Scale

Scale
Scale

Categorical
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Concept

Indicator Variable
Mean Age of
Nurse
Mean Unit Tenure
Mean Years of
Professional
Experience
Available beds
Length of Stay
(LOS)

Empirical Definition
Mean age of nurse on the unit

Data Type
Scale

Mean nurse tenure on unit
Mean years of professional nursing experience

Scale
Scale

Mean total available beds
Mean LOS

Scale
Scale
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Appendix B: Data Types and Variables Used in Analysis of the rNIC
Research Questions

Variable(s)

Data Type

Question 1: What
measures of nursing
intellectual capital and
components of nursing
human capital (NHC),
nursing structural capital
(NSC), and nursing
relational capital (NRC)
represent unique
concepts or variables,
and which are
redundant?

Nursing Human Capital Measures

Numeric

1.

% BSN or higher level of nursing education

Numeric

2.

% Nurses with nursing specialty certification

Numeric

3.

Mean hospital tenure

Numeric

4.
5.

Mean unit tenure
Mean highest nursing education level

Numeric
Numeric

6.

Mean years of nursing experience

Numeric

Nursing Structural Capital Measures
1.

The mean number of required education hours completed

Numeric

2.

Mean number of hours of continuing nursing education

Numeric

3.

% Nurses receiving tuition reimbursement

Numeric

4.

The proportion of nurse educators to total nursing staff

Numeric

5.

Total number of clinical and care management guidelines,
policies, and procedures
Nursing Relational Capital Measures
1.
2.
Question 2: Do nursing
units with higher levels
of nursing intellectual
capital have lower levels
of nurse turnover?

Numeric

Participation in nursing committees and unit or hospital-wide
shared governance.
Nurse participation in professional development programs

Numeric
Numeric
Numeric
Numeric

Predictor Variables(s)
2.

Nursing Human Capital Composite Variable

Numeric

3.

Nursing Relational Capital Composite Variable

Numeric

4.

Nursing Structural Capital Composite Variable

Numeric

Outcome Variable

Numeric

Organizational Performance Measure:
1. Total nurse turnover

Numeric
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